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THE BALTIMORE MEETING. 





ae 
| Ba.timore, Md., October 16th, 1889.—The first day’s session of the 
| Baltimore meeting has been ‘‘ made into history ” by official stenograph- 
|er Davis, and preliminary to some random notes on the record so made, 
| permit me to say that if the second day’s proceedings are to equal in in- 
| terest those of the firgt, then, indeed, is the Association to be congratu- 
lated. 

To begin with, the weather was of that delicious sort which nerves to 
action and soothes to rest—in accordance with one’s wish or fancy; and 
with weather conditions perfect and the activity of the local committee 
in keeping therewith, the delegates had nothing to do but enjoy them- 
selves and the programme. 

So far, the attendance has been hardly up to expectations—not that it 
is by any means sparse, for a right goodly number answered the roll 
call and greeted President Slater when that prince of gavel wielders an- 
nounced that ‘*‘ order was wanted.” 

With the man from Providence directing affairs, it was perfectly nat- 
ural to suppose that the Secretary’s chair would be filled by its wonted 
occupant; but I am sorry to add that an attack of cholera morbus kept 
Mr. Humphreys in bed pretty much all day. His trying and laborious 
position was filled by Capt. White, who seems to be the man-in-the-gap 
at all times; and it is needless to add that no duty was neglected by the 
‘*impressed.” 

One curious circumstance was noticed by many, who in comparing 
notes seemed to be inclined to the view that the Association was fast be- 
coming a collection of cripples—that is, many appeared to be halting. 
McElroy, Dickey and others, who were wont to pride themselves on 
their pedestrian capacities, are now, perforce, willing to take it easy. 

To cease these desultory and rambling sentences, let me come to busi- 
ness, and say that the first day’s proceedings were interesting and valu- 
able. 

‘Mr. Slater, as was certain to be the case, made an admirable director, 
and his address was what might be expected from him. I cannot do it 
justice in these random jottings, but it will easily do that for itself later 
on, when the types have placed it before your readers. 

The paper list was carried out without a break ; so far, four have been 
disposed of. 

These were read in the following order : 

‘* Leakage and Condensation,” by E. C. Jones. 

‘*Fuel Gas,” by Walton Clark. 

‘‘Purification of Gas from Kansas Coals,” by B. E. Chollar. 

‘‘Some Thoughts on Fuel Gas, Induced from Practical Experience 
in the Distribution of Natural Gas,” by John Young. 

The papers were well received, but I think the discussion on Mr. 
Clark’s paper serves to prove that, practically, fuel gas exists at present 
more as a basis for speculation than on any sounder ground. In other 
words, the only people who seem to note that real progress is being made 
in the direction of fuel gas are those who are ‘‘speculating” or traffick- 
ing in it. 

The officers chosen are: 

President—E. McMillin. 


First Vice—J. P. Harbison. 
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Second Vice—W. H. White. 
Third Vice—A. E. Boardman. 
Secretary and Treasurer—C. J. R. Humphreys. 


October 17, 1889.—Gioriously fine weather marks the second day, and 
the attendance has been largely augmented. Almost every State in the 
Union is represented, and the muster roll of the Association has been 
materially added to. The President-elect, Mr. Emerson McMillin, paid 
a flying visit to the meeting hall—which is a very comfortable room, 
but not particularly well adapted for the purposes of the gathering— 
having journeyed on from New York to pay his respects to his fellows 
for their compliment to him. Secretary Humphreys is also at his desk 
again. The papers to-day were on a par with those of yesterday, which 
is just prakke. 

Arrangements are now in progress for the banquet this evening, and 
the final details for the outing of to-morrow are being completed. That 
both are to be enjoyable cannot be gainsaid. The local committee have 
covered themselves with glory, and it is the general verdict that the ar- 
rangements made and carried out for the entertainment of the ladies of 
the party are perfect and beyond any similar efforts in the history of the 
Association. 

The next meeting of the Association will be held at Savannah, Ga. 


* * * 








BRIEFLY TOLD. 
ee 

‘*CURBSTONING” aS 4 FINE ART.—Our current ‘Item Columns” 
contain an account of the ‘‘coming to grief.” in Philadelphia, of an em- 
ployee of the Municipal Gas Works Bureau of that city, who sought to 
revive the ancient but dishonorable practice of ‘‘curbstoning.” Before 
going further in comment thereon, perhaps it would be as well at the 
outset to explain that, in the Philadelphia dialect, a ‘‘ curbstoner” is one 
who, standing calmly over the gutter’s upright, jots down figures in a 
memorandum book that are supposed to indicate the quantities of gas 
that have been used by a consumer during a certain period. Of course, 
the figures so written might, under the above explanation, be in accord- 
ance with the meter’s face, but when: it is further explained that the 
‘‘curbstoner,” preparatory to marking his book, did not look upon the 
meter in its dusty and dusky resting-place, it will be at once conceded 
that his presentation partook largely of the element of chance. From 
all this the reader will likely arrive at the conclusion that ‘‘ curbston- 
ing” is not a strictly moral operation, and its practice is quite certain to 
lead to confusion. In any event, confusion followed the latest exempli- 
fication of this ‘“‘lost art” in the Quaker City, although the Record 
quaintly admits that ‘‘ most of the curbstoning was done at the expense 
of the consumer.” Seriously, however, we are not quite sure that Phil- 
adelphia had or has a monopoly of this nefarious practice, which can do 
more towards discrediting a gas company than any other single thing 
that might be named. Poor gas occasionally distributed can be ex- 
plained away, and an imperfect supply: is also easily accounted for, but 
a falsification of the figures showing the number of feet consumed is in- 
defensible and complainable. And this leads to the remark that as a 
rule, and particularly in our large cities, the men employed as meter 
readers by the gas companies are underpaid and overworked. Since the 
meter is the sole arbiter between the company and the consumer, it will 
not do to commit the task of reading it to men who are either ignorant 
or slothful ; and such men cannot be permanently retained in the serv- 
ice of a company which will strive to exact the greatest amount of such 
work and pay therefor but the smallest pittance that its servant will ac- 
cept. Many “ business men” in our large communities—keepers of sa- 
loons, etc.—are not over-squeamish as to the inducements which they 
would offer for a ‘‘ favorable statement ” from the meter reader respect: 
ing the quantities of gas consumed by them. For instance, the saloon 
keeper having ‘* sounded his man,” invites him to partake of the ‘‘ hos. 
pitalities of the house,” and if the reader accepts—well, the road is 
paved for a future understanding. Ofcourse, we do not for a moment 
wish to be understood as saying that even a small minority of the meter 
readers of our large cities are open to such an impeachment, for it gives 
us pleasure to add that in the main they are reliable, sober and industri- 
ous—though underpaid—men. But we also know that—and from per- 
sonal knowledge of instances both in this city, Brooklyn and Philadel- 
phia—some of the readers have succumbed to temptation. The moral of 
the whole thing is plain. These men should be well paid, and should 
not be called on to perform more than a fair share of work. One other 
striking fact in connection with the complaints that arise from supposed 


or real overcharges for gas is to be found in the fact that the percentage 
of such complaints to the number of consumers is much greater in 
larger places than in small ones. Perhaps one reason for this is that the 
superintendents of the gas works in the latter are those who take the me- 
ter statements ; for it is a well-known fact that, in nine cases out of ten, 
the superintendent of the gas company is the most popular man in the 
small community, no matter with what degree of aversion the company 
which he serves is held by the very same community. Nor can it be de- 
nied that the superintendent's word often settles a dispute that would re- 
main an open one for many a day did its closing depend solely on the 
salve that would result from an explanation emanating from some one 
higher up the scale in the executive management. 


New YorK ParTiaALLy IN DarKNEss.—The youthful Mayor of New 
York, spurred on perhaps by a desire to put Tammany Hall—and him- 
self—in prominence at about the time that our annual fall elections are 
to be held, seems to be acting indiscreetly, to say the least, in the matter 
of the public lighting. The horrible death last week of lineman 
Feeks is, of course, to be regretted, and the cause that occasioned itought 
to be relegated to the limbo of impossibilities, but we fail to see how 
either Feeks is to be avenged or New York to be benefited by the pro- 
mulgation of an order that at once puts the metropolis in darkness—par- 
tially at least. During the long summer days twaddle and talk were 
the rule, but at that time the steps now so arbitrarily taken could have 
been made with equal force and with less inconvenience to the public at 
large. It goes withoutsaying that the day of the overhead wire in New 
York is done, as is also the hour for the imperfectly insulated electric 
lighting conductor; but the time for the consummation of these desir- 
able and inevitable things will not be hastened by any fine show acts of 
frenzied (?) politicians. New York in darkness may be a welcome spec- 
tacle to the adherents of Tammany—to some of them, at least—but illu- 
minated New York is likely to be more pleasing to the great majority. 
In the meantime we might remark that in the days when gas lighting 
was solely depended on for our public illuminator the New Yorkercould 
count on always bemg lighted home; and we might make the further 
remark that, under a well-planned scheme of gas illumination, in which 
improved street lanterns and burners would be given a fair opportunity, 
New York could always count on an effective and economical lighting 
service. 


THE WHEELING (West Va.) ELEcTION.—The reformers whose ener- 
gies are directed to proving that municipal authorities should have 
control of the plants that supply gas and electric lights to the various 
communities, often refer to the success that has attended the manage- 
ment of the Wheeling municipal gas works. They, however, never re- 
fer to the disgraceful contentions that occur in Wheeling each fall when 
the Council is called upon to elect a Board of Gas Trustees ; nor do 
they mention the fact that a change in the personnel of the Trusteeship 
often means a complete overturning and removal of the rank and file of 
the gas works employees. Under these conditions is it to be wondered 
at that occasionally—if not continually—the employees neglect some of 
their duties at the gas works in order that votes to continue them in 
their positions may be secured? These comments were brought out 
by our having read the following in a recent issue of the Wheeling 
Intelligencer: ‘‘The next regular meeting of Council is the time for 
the election of a new Board of Gas Trustees, and that new Board will 
be expected to make, without any marked delay, a general change in 
the force of men employed, both at the office and at the works, in order 
that some of those who hunger for the rich flavor that is supposed to 
attach to a political fleshpot may be satisfied.” 


AT a meeting of the Wheeling (West Va.) Council, held on the 9th 
inst., a spirited contest over the choice of three gas works Trustees was 
recorded. The balloting resulted in the election of Messrs. W. H. 
Shafer, Harrison Dunlevy, and Gustavus Shultze. 





LasT spring a pier was constructed at Ocean Grove, N. J., which was 
pierced with eight gates, each of which swung upon a steel rod, so that 
the lower part of each gate would be submerged about 7 feet at high tide 
and about 2 feet at ebb tide. To the top of each gate—each of which is 
13 feet in length—is attached a rod serving as an angle bar for the pis- 
ton rod of a force pump, the force of each wave sufficing to effect a 
stroke of the piston, which operates to elevate water from the ocean into 
tanks 49 feet in height. It is said that one day in August, when the 
surf was by no means heavy, 40,000 gallons of water were raised to the 
tanks. The water is used for street sprinkling purposes, 
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(Continued from p. 509.) 
Instruments for Measuring Radiant Heat. 


a 
By C. V. Boys, F.R.S. 


It was with apparatus such as this, devised in the first instance by 
Mitchell, an English clergyman, that Coulomb made his famous re- 
searches upon the forces between electrified or magnetized bodies, and 
that Cavendish determined the mass of the earth. 

The torsion of such a wire is so small that it might seem at first as if 
nothing finer could be required ; but as a matter of fact, if the needles of 
an ordinary reflecting galvanometer were suspended by such wire, they 
would be held so immovably as to make them incapable of responding 
to such currents as are now easily measured. The forces and moments 
about which I have been speaking, though they seem very small indeed, 
are in reality enormous compared with those which can be easily meas- 
ured. If still finer torsion threads are required a difficulty is met with. 
When wire is made much less than one five-hundredth of an inch it be- 
gins to suffer in the process of drawing. Copper wire is now made al- 
most one-thousandth of an inch in diameter, but this wire is very weak 
and difficu't to use. I have a specimen of silver wire of this size, given 
me by Mr. Lecky, which shows well the way in which the surface has 
been damaged in the process of drawing. As there is a difficulty in 
showing these fine wires and threads to a number by means of the pro- 
jection microscope, I have asked Mr. Chapman to photograph for me, 
with a microscope, the series of wires and threads of which I have to 
speak to-night, all on the same scale. Photographs perfectly show the 
appearance that these things present under the microscope, and at the 
same time they serve most excellently to show the actual size of the sev- 
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eral fibers. In the first place, there isa photograph of micrometer (Fig. 2). 
Each division is one-thousandth of an inch. I have made corresponding 
marks on the screen which will serve as reference marks when other 
slides are projected upon it. By way of giving some idea of the dimen- 
sions, I would point out that this wire to which I have so often referred 
would, on the scale on which the photographs are taken, completely 
cover the screen; it would appear about 25 feet wide. The next slide 
(Fig. 3) is an ordinary human hair, which I show because people speak 
of a hair as though it were very fine. The next slide (Fig. 4) is a piece 
of copper wire, about one-thousandth of an inch in diameter. 

Very fine wire is made by Wollaston’s process of enveloping a plati- 
num wire in silver, and then drawing the compound rod into fine wire, 
after which the silver is dissolved by nitric acid. There is then left an 
exceedingly fine wire of platinum, which, however, is, I believe, useless 
asa torsion fiber. The photograph on the screen (Fig. 5) is taken from 
a specimen from which the silver had been dissolved only up to a cer- 
tain place. The end of the silver and platinum core is evident. This 
is a two-thousandth of an inch in diameter ; it is about the same size as 
a split cocoon fiber. 

There is a beautiful material to which I imagine many experimental- 
ists must have turned in their endeavor to find a fine torsion thread. I 
mean this soft, silky-looking material—spun glass. The photograph 
(Fig. 6) shows it to be fairly regular, and to be one-thousandth of an 
inch in diameter. This spun glass is a remarkable material in many 
ways. Experiments made in the physical laboratory at South Kensing- 
ton, by Messrs. Gibson and Gregory, show that it is stronger than it 
ought to be if its diameter only is taken into account. Their results are 
expressed in dynes per square centimeter, but for purposes of illustra- 





in tons to the square inch, I have put their results in this form. Glass 
fibers about one-thousandth of an inch in diameter have a strength of 
about 27 tons to the inch. The same glass in rods from 20 to 50 times as 
thick is from one-third to one-seventh the strength. 

Thus it appears that though glass itself will not compare with iron in 
strength, spun glass has about the same strength as iron. On the other 





hand, while fine metallic wires are also stronger than they should be, 1 
believe that when they are made as fine as possible the strength does not 
go on rising, but ultimately falls away again. Thus it is that spun glass 
is—or rather was until lately—the strongest thing of its size obtainable. 
This property of great strength is very valuable, because it makes it pos- 
sible to suspend larger apparatus, and therefore to obtain larger effects 
than would be possible with a weaker material, or what comes to much 
the same thing, a finer fiber will carry a certain apparatus, and there- 
fore there will be a greatly diminished torsion and increased sensibility. 
Other points in favor of spun glass are its uniformity, its freedom from 
atmospheric influence, and the fact that pieces of almost any length may 
be obtained. 

There is, however, one very serious defect, which is so pronounced as 
to make this otherwise spiendid material absolutely useless in instru- 
ments of precision. Suppose that the thing suspended carries a mirror, 
by means of which the deflection can be accurately observed. Now, it 
is found that when all has come to rest, if a large deflection is produced 
by any means, then the zero is changed ; the index comes to rest in a 
new place, and this place is not constant, but slowly approaches the old 
position of rest. In some experiments which I made two years ago I 
found this change of zero to be about 1-430th of the deflection if the mir- 
ror was kept deflected for one minute. Now, the fact that the zero is 
changed every time the fiber is twisted, and that after deflection it is 
itself variable in position, make spun glass a useless material for exact 
work. I may, however, say that I have found that this defect may be 
partially cured, if the angles of deflection are not large, by annealing 
the glass in a box of charcoal at a low red heat. Im the case of a fiber 
9 inches long, and turned one complete turn, I found the change of 
zero after annealing to be about one-sixth of what it was before anneal- 
ing. 

It is partly for this reason, and partly because the torsion of spun 
glass is still so great, though it is only about one-third of what a brass 
wire of the same size would have been, if such fine wire were obtain- 
able, that spun glass is never used in the construction of instruments. 
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Fig. 6. 


There was until lately no means ef producing torsion threads finer than 
spun glass, and therefore the method of using torsion has been aban- 
doned in all the more delicate apparatus, and fibers without torsion have 
been looked for which might be used to suspend the movable part of the 
instrument, while some subsidiary means is made use of to direct and 
give stability to its movement. 

The most perfect torsionless fiber that I know of is the spider line. In 
the paper by the Rev. A. Bennett, to which I referred last week, there 
is an account of his experiments with spider web. He found that if he 





tion, and because we are familiar with the strength of metals expressed 








magnetized a sewing needle, and suspended it by a piece of spider web 
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2 inches long, he could turn the upper end of the web round 800 times, 
and yet the needle was not deflected to a visible extent. By way of 
making a more delicate experiment, he heated a piece of fine harpsi- 
chord wire in a candle flame, and allowed it to cool in the magnetic 
meridian, so as to obtain a very weak magnet. This, hung at the end 
of a web 3 inches long, was not moved to a visible extent when the 
upper end was turned 1,000 times. Finally, he attached one fiber of the 
feather of a goose quill to a pieceof web 24 inches long, and then turned | 
it by a spinning machine more than 1,100 times, but the fiber did not go | 
round. The thread became one inch shorter. 

I do not think that much use has been made of spider line, except for 
cross wires in telescopes, and this is remarkable, for the very elaborate 
investigations of Joule show it to be a trustworthy material. Joule ex- 
perimented on the threads of the diadema spider, which are especially 
strong. Bennett does not specify the kind of spider that he went to for 
his threads. The strength of the diadema threads must be very great ; 
Joule found that they were able to carry from 24 to 27 grains before 
breaking. and that they would carry for an indefinite time a-load of 10 
grains. He also found that with change of temperature the length of 
the loaded thread changed also, becoming shorter when warmed, and 
longer when cooled. It also increased in length in a moist air, and con- 
tracted again in adry air. However, the amount of this change is not 
very great. In a dry air a thread 23 inches long, and carrying 10 grains, 
would not change in length more than one-sixth of an inch, on an av- 
erage, for a change of temperature of 100° F. In six months it did not 
increase by one-thousandth of its length. When the dry air was 
changed for wet air the filament at once became half an inch longer. 
The length of diadema web does not seem to be subject to more uncer- 
tainty than the length of silk under the same conditions. If this dia- 
dema thread is as free from torsion as the spider thread used by Mr. 
Bennett, it would seem to be a perfect material for use in exact instru- 
ments. Why it is never* used I am unable to say. Joule speaks as 
though he used it in his arrangement of dip-circle, in which the needle 
is slung upon two loops of filament; but he says in the description of 
this instrument that he used silk. 

Silk, as produced by the silkworm, consists of a pair of threads 
gummed together, about two-thousandth of an inch in diameter apiece 
(Fig. 7). The silk must be washed in hot water to remove the gum, and 





the two fibers separated. The single fiber, according to A. Grayt, will 
carry a weight of about 3 to 4 grammes before it breaks, and will safely 
carry needles weighing from half to 1 gramme. The strength is ap- 
proximately 340 x 10° dynes to the square cm., or 22 tons to the square 
inch. Though finer than spun glass, it is not quite so strong ; it has a 
strength approaching that of ordinary iron. Silk has until lately been 
the material always used in instruments of the highest degree of preci- 
sion. It has many valuable properties. but it is worse than glass in some 
respects. The torsion is so smal] that it is quite a usual thing to ignore 
it, though of course this should not be done in accurate experiments. 
Gray has given the results of his measures on the torsion of silk. Ow- 
ing to the irregularity in the diameter, and the fact that it is not round, 
the figures are subject to a good deal of variation ; however, they are 
worth giving, as they will be useful for purposes of comparison. 

He finds that fibers from .0009 to .0015 centimeter in diameter have a 
moment of torsion of from .00091 to .0025 dyne-centimeter units. These 
measures give as the coefficient of torsion of the silk material numbers 
ranging from 1.39 x 10° to .495 x 10°; or a rigidity of .885 x 10° to .316 
x 10° when expressed in C.G.S. units. The rigidity of spun glass, 
found by Messrs. Gibson and Gregory as the mean of a large number of 
experiments, is 205 x 10°; so that it would appear that glass is from 230 
to 650 times as rigid a material as the substance of which silk is made. 
Joule found that silk behaves much in the same way as spider thread 
when subject to heat and moisture. 

The figures I have given are sufficient to show that the torsion of silk | 
must be very small. Since it has a diameter about half that of spun | 
glass, the torsion on this account would be ;/;; and since the rigidity is 
so much less as well, the actual torsion is from 4,000 to 10,000 times less. 
We have already seen that the torsion of spun glass itself is so small 
that very feeble forces can be measured with it, but the torsion of silk is 


*Mr. Bottomley has told me since these lectures were delivered that he has found the spider 
line invaluable for suspending the mirror of a very delicate galvanometer. 


+t “ Absolute Measurements in Electricity and Magnetism.” 








many thousand times less. No wonder that, since it is also as strong as 
bar iron, silk is nearly universally used. 

It is, or rather was, universally used, because there was nothing bet- 
ter ; good as its properties are, minute as its torsion is, I do not know 
any one who is altogether satisfied with it. The figure which represents 
its rigidity is true enough, and yet it is hopelessly delusive. Though the 
torsion, actually, is small, it is not constant; every variation of tempera- 
ture or moisture sets some new power in action so that the position of 
rest is never the same. This cannot be corrected by increasing thie 
length of the fiber, because the uncertainty of the position of rest may 
be increased in the same proportion. Finally, there is the same kind of 
elastic fatigue that I have described as making spun glass useless, and in 
a far higher degree, but the actual disturbing force here is so small that 
it is sometimes overlooked, though it absolutely prevents any galvano- 
meter from approaching the accuracy that would be obtainable with a 
perfect fiber. 

Mr. Bosanquet, in a short article* which attracted a good deal of at- 
tention at the time, says: 

‘* At certain times the needle of the galvanometer would move about 
with sudden and capricious movements, the mirror often traversing sev- 
eral degrees of the scale. The decision and sharpness of the movements 
were very remarkable, and we habitually spoke of their cause as the 
‘ghost.’ The ghost used to visit us mostly in summer, between the 
hours of 9 and 11 in the forenoon, and 6 in the evening; when these 
movements began it was no use attempting to work with the galvanome- 
ter. There can be no doubt that the movements were due to the solar 
heat falling more or less directly on the instrument, and causing hygro- 
scopic changes in the silk fiber.” 

He concludes the article as follows : 

‘“*It is my conviction that silk and thread suspensions are sources of 
error and inconvenience to an extent that has been imperfectly realized, 
and that they ought to be entirely banished from all instruments of pre- 
cision.” 

Mr. T. Gray,+ who advocated the use of silk, while admitting that silk 
is not perfect, employed language which is hardly as strong as the sub- 
ject deserves. He said: 

‘*When a galvanometer is made sufficiently sensitive for the fiber to 
play an important part in directing the needle, the set of the fiber, due 
to continued deflection, always produces an apparent change of zero 
which, in exact measurements, it is somewhat difficult to properly allow 
for.” 

Mr. Gray went on to say that the error is small, except in very special 
cases, and is in no way capricious. I believe I express the general feel- 
ing among experimentalists when I say that the behavior of silk under 
ordinary circumstances appears, whether it really is so or not, extremely 
capricious. 

Now, having insisted on the defects of the nearly universally employed 
material, silk, I will next propose the remedy which I described before 
the Physical Society,{ and which my later experience, confirmed by that 
of others, shows to be a remedy which is complete. 

In my experiments on the development of the radio-micrometer, of 
which I shall speak this day fortnight, I required a torsion fiber finer 
than spun glass and free from the vagaries of silk. I required a thread 
witb a torsion no greater than that of silk, of great strength, and more 
perfect if possible than glass or any of the metals in its elasticity. Such 
a thread, if found, would be valuable not only for my experiments, but 
for almost all investigations, the accuracy of which is limited by the de- 
fects of our present apparatus. 

My first endeavors were to make glass fibers finer than spun glass, and 
I concluded from my experiments that the conditions for success were a 
very small quanty of melted glass, a very high temperature, and the in- 
stantaneous production of a very high velocity. These conclusions I 
tested by the very simple process of attaching a fine rod of glass to the 
tail of an arrow, and then, when a bead had been melted with the oxy- 
hydrogen jet as large about as a pin’s head, shooting the arrow over the 
longest range that I could conveniently make use of. Under these con- 
ditions the bead of glass remains suspended in mid-air under its own in- 
ertia, while the arrow goes on its journey ; but when the arrow has 
struck the target, there is found floating in the air, far too fine to fall 


quickly, « delicate thread of glass, no thicker sometimes than a single 
spider line. If, instead of glass, a fine rod of melted quartz is fastened 
to the arrow, held at the free end with the fingers, and heated to the 
highest temperature attainable with the oxy-hydrogen jet, then a thread 
of quartz can be produced in the same way, and, as you see, the process 
is perfectly simple and easy. [A quartz fibre was then shot, and its ex- 
istence made evident by fastening to it a gummed label. | 


(To be continued.) 
+ Jan., 1887. 


~® Phil. Mag.,” Dec., 1886. 


+ June, 1887. 
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The Hattery Coupling for Gas or Other Pipes. 

The Hattery coupling device (protected by U. 8. Letters Patent No. 
412,255) is about ready to be placed on the market. In his preliminary 
specification the inventor claims that his purpose was to devise a means 
for preventing ‘‘explosions of gas”—either natural or manufactured — 
and to control the use of such vapor with perfect safety in either house 
or factory supply. 

His invention consists mainly in a special construction of fittings— 
that is of couplings, elbows, T’s, crosses, or other pipe connections—not 
only made very heavy and strong, but also adapted for two lines of pipe 
placed one within the other, and made integrally with a chamber or 
passage, Whereby any leakage of gas from the inner and heavier pipe 
leading up from the well may be carried off and led either to a point 
where it may be used, or to any high point where it may harmlessly 
escape—as, for instance, above the top of a building. 

Fig. 1 shows in elevation one of his improved couplings with sections 
of pipe jointed thereto ; Fig. 2, a central longitudinal vertical section of 
the coupling shown in Fig. 1; Fig. 3, a central cross vertical section of 
the same. Figs. 4 and 5 show central longitudinal vertical sections 
of two other styles of couplings; Fig. 6, a cross section of the double 
pipe. 
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He makes the inner or main pipe A, which is to convey the gas from 
the well, very heavy and strong, so that it may be able to withstand 
the greatest known pressure of the gas which it conveys without burst- 
ing. This entire line of pipe is then inclosed within another one B, 
larger but not necessarily so strong, leaving between the exterior of A 
and the interior of B ample space to receive and carry off any gas-that 
may escape or leak from the joints or defectsin A. The pipe A receives 
the full pressure of the gas well—and here he remarks that he is aware 
that the mere inclosing of one line of pipe within another line has been 
practiced before, but not, so far as he is aware, with the inner pipe rela- 
tively much thicker and stronger than its surrounding one, and also 
with couplings or fittings such as he describes, and which constitute the 
leading or most essential parts of his invention. 

The improved fittings C are adapted for coupling or connecting to- 
gether the ends of both the inner and the outer pipes A and B, and such 
fittings not only have both of their threaded and pipe-jointed portions 
d e made integral with the body of the fitting C, so as to be permanently 
fixed therein without the need of screws, pins, or other fastenings, but 
each fitting is also provided with a chamber /, serving to receive or col- 








lect any gas that may leak from the inner pipe into the outer one to 
prevent its escaping, and to insure its safe conduct to any desired place 
for use .or otherwise. Thus each fitting, whatever may be the well- 
known or needed shape of the fitting—that is, whether they are mere 
couplings, or are elbows, H’s, L’s, T’s, crosses, or of any other exterior 
form that exigencies may require—are each and all under the invention 
made not only adapted to recéive the larger and smaller pipe sections— 
one within the other—and also strong and thick enough to prevent 
bursting from the greatest interior pressure, but.each has also its own 
chamber or passage f, made within and forming part of it, and the 
added part of the metal in which such bye-pass is made also adds pro- 
portionately to the already great strength of the fitting, while this 
strength is also further enhanced by the interior jointing portion d, 
which makes the fitting at that part so much thicker, and re-enforces it 
transversely at its central part and for a considerable portion of its 
length. 

It will be understood that the chamber or passage f is not merely the 
annular continuation of the space between two concentric pipes, but 
that it is a special passage made in the fitting and leading from such 
space. 

For the safe escape of any gas which might leak from any of the 
screwed joints of the interior pipe A, each fitting is preferably made 
with an outlet g, to be connected with any suitable outer pipe J, which 
may terminate, as desired, with an open upper end above the roof of a 
house, to let off the escaped gas harmlessly into the atmosphere, or this 
pipe may be used to lead the escaped gas, which, of course, has a rela- 
tively low pressure, to any point where it may be used for heating or 
illuminating. 

Either the outer or the inner pipe may be tapped in order to take gas 
for illuminating or for heating. 








Piles and Pile Driving. 
oe 

Mr. Charles Davis Jameson, C.E., is contributing an excellent series 
of papers to the Railroad and Engineering Journal, on the subject of 
the ‘‘ Use of Wood in Railroad Structures.” On account of their gen- 
eral interest to gas men, who are often called upon to practically deal 
with the matter of wooden piling, we herewith reproduce Mr. Jameson’s 
chapters on ‘‘ Piles and Pile Driving,” and ‘* Rams and Hammers :” 

Among the first points to be considered in driving piles is the thickness 
and character of the different strata through which they have to be driv- 
en; also the depth below the surface at which strata of sufficient firm- 
ness to support them can be reached. These are the principal points that 
have to be taken into account where piles are driven for the purpose of 
supporting any superincumbent weight. 

There are two methods of forcing piles into the ground. One, which 
has been used thousands of years, and until very recently was the only 
method, is that of forcing them into the ground by means of blows or 
impact of some kind. The second method, which is of comparatively 
modern date, and can only be applied economically under particular cir- 
cumstances, is that of screwing them into the ground, the point of the 
pile being furnished with a large metal screw point, and a rotary motion 
given to it by means of levers or other suitable mechanism. 

The object of the use of piles is to replace loose, unstable ground with 
something that is firm, solid, and capable of bearing with safety all the 
weight that of necessity comes upon it. Piles are used either to support 
a superincumbent weight, as when they are driven to form the founda- 
tions of buildings, piers, retaining walls, etc.; or they are used in the 
form of sheet piling, to support banks of earth or loose material, some- 
thing in the form of a retaining wall. They are frequently used as 
sheet piling to support the sides of excavations for foundations of build- 
ings, piers, or abutments, or in excavating deep trenches through mate- 
rial which is not sufficiently firm to hold itself vertical during the time 
of excavation. For the first object—that is, serving as the foundation 
for a building or piece of masonry—it is very necessary that the piles 
should penetrate to solid ground or rock, if possible. Very often there 
is not enough attention paid to this fact. One reason for this lack of at- 
tention is, that as the pile is driven.lower and lower, at last a point is 
reached where it sinks very little after each blow of the hammer, and it 
is very apt to be considered that when the pile has reached this point it 
has sufficient solidity to bear the required weight. But one great cause 
of the slight penetration of the pile after it has been driven to a certain 
extent is the increased amount of friction between its sides and the mate- 
rial through which it passes. The amount of this friction depends to a 
certain extent upon the class of material. In the case of sand, it ‘is al- 
most as impossible to drive a pile any distance through it as it is through 
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solid rock, and in gravel the difficulty increases the finer it gets. That | ls 
is, starting with sand, the difficulty experienced in driving piles is almost | i 
inversely as the size of the particles of which the material is composed. 





Another thing to be remembered in driving piles to a secure founda- | d 


tion is the difference between the ultimate load that is to rest on them | ¢ 
and the quick blow of impact which is given them in driving. It is an | 
established fact in mechanics, and also in practice, that a permanent 

load resting upon a pile will eventually have nearly ten times as much | 
effect upon it as that same lead brouzht quickly upon it and as quickly 

removed. So that although the pile may penetratea very little distance | 
from each blow of the hammer, and the weight of the hammer multi- | 

plied by the velocity which it has at the time of impact may give a blow 
that in pounds is much greater than any weight that will come on it 
from its permanent load, still, after the permanent load has been resting 
some time upon the pile we very often see examples where it begins to 
yield, the foundation sinks, and as in very few cases it sinks with regu- 
larity over its whole surface, the result is that, if the superincumbent | 
load consists of masonry, one part sinks while the other does not, and 
there is a crack or fracture in the masonry. There have been cases 
where none of the piles in a foundation were driven sufficiently far, so 
that when the masonry was built upon them the whole foundation sank 
with perfect uniformity. This, in itself, was not of much consequence, 
particularly if the structure resting upon the masonry was not an arch. 

In case it was a masonry arch it became broken. Wherever there is any 
doubt about the foundation, and where there is any probability that it | 


I 
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tb 


( 


( 


will yield to the weight of the piers upon it, it is always better to span | any space the velocity that will be acquired by a body will be 32} 


the opening by means of a girder rather than a masonry arch, for the 
reason that the sinking of one end of a girder, up to a certain amount, 
is of comparatively little consequence. Incase the opening is spanned | 
by a metal arch, among many other advantages of using what is called | 
a hinged joint is the one that, if the foundation yields slightly, it does 
not in any way affect the arch, as owing to the hinge the arch can ac- | 
commodate itself to the new circumstances. 

Where piling is to be done to any great extent, and there 
doubt as to the distance the piles will have to be driven in order to en- 
counter a firm foundation, the material should be tested, either by bor- 
ing until solid material is encountered, or by driving what are called 
test piles. But even where the greatest care has been used there have 
been numerous examples where the character of the ground changed so 
much within a comparatively short distance that these borings and test- 
piles were of absolutely no use in the subsequent work. 

In regard to the timber for piles, hemlock, pine and spruce constitute 
the principal timber that is used in this country. Of course, the piles | 
should be as straight as possible, and where they are to be used under | 
water should be stripped of their bark and used in the green state. The | 
great danger from driving piles is the splitting of the pile, and the ne 
cessity of extracting it or sawing it off and driving another one near it 
Anyone who has had any experience in pile driving will appreciate at | 
once the great difficulty of pulling piles. It is almost impossible in or- 
dinary work, but where the work is carried on in tide water, 

venient way is to lash the pile very tightly to two timbers, at low water, 
that rest upon scows, and when the tide rises theforce of the water itself 
will very often raise the pile. 

Where piles are used entirely under w ater, so that they are kept wet 
all the time, they will last almost any length of time, provided they are 
not subject to the attacks of the teredo navalis, or pile worm. This pest 
is only encountered in salt water, and in greater quantities the nearer 
we approach the equator. It works between high and low water, and in 
a very short time cuts the piles off. A great many different remedies 
have been tried to withstand the attacks of this worm. The creosoting 
process is probably the most successful of any of the chemical treat- 
ments to which wood has been subjected for this purpose. A very good 
method, although expensive, is to sheathe the piles entirely with copper, 
which, of course, withstands the sea water and the attack of the teredo. 
This trouble of using wooden piles in salt water has led to the very ex- 
tensive use of iron piles. This subject of iron piles will be taken up 
later. 

Where the timber is too large to be used in one piece, and where the | 
best of timber is necessary, only the heart should be used. 

The piles that we have just described—that is, those for the support of | 
are what are called bearing piles, while shee t- | 
wa as we “sh e said, are for the holding up of banks of earth, during | 
excavation or permanently. Piles are also driven in some cases in order | 
to consolidate ground which otherwise is too loose and unstable to bear 
a weight. In this case the piles are usually short, and driven very 
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closely together, beginning with the outside circle and driving toward 
the center. 


This method, however, has gone very much into disuse Of 


points having been made of cast iron and about 2 feet in length. 


| . ° 
| dropping a weight, 
| This weight in some 


ually by steam 
is not known 

‘tual force with which the hammer strikes the pile can be easily calcu 
‘lated from the formula for accelerated velocity and the law of falling 


bodies. 


g equals 16,4 ft., 


| veloc ‘ity at the end of the first second is 32} ft. 


| having fallen any required distance. 

| that hammer will act upon the head of the pile, we have simply to mul 
|tiply the weight of the hammer by this acquired velocity, and we have 

| the number of pounds with which the hammer acts upon the head of the 


|} 
ithe velocity that the hammer had in the second before it reached the 











ate years, owing to the fact that most engineers prefer to use concrete 

n such ground rather than to consolidate it by means of piles. 

Fender piles are simply what their name would indicate—thatis, piles 
riven in front of large masonry walls or other important works, in or- 
ler to protect them from sudden blows. 

At different times piles with screw points have been tried, the screw 
They 
1ever have been particularly successful, are very expensive, and should 
1ever be used except where the material through which the pile is driven 
onsists of sand, or where timber is so expensive that there is an actual 


gain by the use of cast iron points. 


Rams and Hammers.—The ordinary method of driving piles is by 
either a ram, a hammer, or a monkey upon them. 
cases is made of timber loaded with iron, but usually 
It is raised either by means of hand power or steam, 
The exact effect of these blows upon the top of the pile 
The effect from experiment is verry irregular. The ac- 


of cast iron. Us- 


Va 


: ; ig , S 
The body will fall through a space S, in the time m7 where 


or the space that a body falls in one second. The ac 
juired velocity is directly proportional to the time of the fall, and the 
Hence, falling through 
vs 


| From this we have the velocity that the ram or hammer will have after 


Then, to find the force with which 


vile. We must remember that the velocity to be used in this case is not 
| pile, but the velocity that it would have had in the next second if it had 
not been stopped by the pile. 

From the above equation the accompanying table No. 1 has been cal 
culated, showing exactly the force of impact of a hammer weighing one 
ton falling through different distances. 


TABLE I. 
cot Bimeot tons P rautor | Rime et "tons fran ot | met | Tons 
ee | eects: | Wenghine forex | o. | Wotemine faotpese | a te | Seema 
Feet Seconds:  / oa “~, pitas Seconds. | anton Breet seconds, a =“ 
U.25 Ss 4 15 0.96 SL.0 23 l oe 42.4 
2 0.35 11.3 16 1.00 32.1 zy 1.34 43.2 
3 0.43 13.9 17 1.08 33.1 30 1.87 43.9 
4 0.540 16.0 18 1.05 34.0 $ 1.39 14.6 
5 0.56 17.6 i9 1.09 35.0 32 1.41 15.4 
. 0.61 19.6 20 bas 35.9 33 1.43 46.1 
7 0.66 21.2 21 1.14 16.7 34 1.45 46.8 
8 0.70 22.7 22 Lae 37.6 35 1.48 47.4 
9 0.75 24.1 23 1.20 38.5 36 | 1.50 48.1 
10 «0.79 25.3 24 1.22 39.8 $7 |. 1.82 48.8 
11 0.83 26.6 25 1.25 40.1 38 | 1.54 49.4 
12 0.86 27.8 | 26 | 1.27 40.9 | 39 | 1.86 | 50.1 
13 0.90 28.9 27 1.29 41.7 40 | 1.58 50.7 
14 0.93 20.0 








In regard to the weight of the ram that should be used, opinions differ 
among engineers. A heavy ram or hammer with a very short blow is 
undoubtedly the best for many reasons; the only drawback to it is the 
increased amount of power necessary for raising the hammer. A light 
hammer with a long fall is very apt to split the pile, and by an examin- 
ation of this table it can readily be seen that the effect of a blow does 
not in any way increase directly as the fall increases. Thus, a hammer 
falling 6 ft. gives a force of 20 tons, while a hammer falling 12 ft. only 
| gives a force of impact of 28 tons. Thus, while we have doubled the 
| distance through which we must move the hammer, we have only in- 
| creased the working force from 20 to 28 tons. 

The height of fall is also a question upon which there is great varia- 
tion of opinion, but there is one thing that we must remember—that 


| these rams or hammers in falling are not allowed to fall freely—that is, 


they are held in the leads of the pile driver, and, of course, there is a 
certain amount of friction between the sides of the hammer and these 
|leads ; this friction is so great that there is absolutely nothing gained by 
making the leads over 40 feet. 

The weight of the hammer should be proportional to the cross section 
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of the pile that is to be driven. Take a pile 10 or 14 in. in diameter, and 
the hammer should be from 1,000 to 1,700 lbs. in weight. The following 
equation will give approximately the weight of hammer for the most 
economical driving of the pile under the following circumstances : 
poe F = fall in feet. 

W = weight of the ram. 

B = breadth of the pile in inches. 

T = thickness of the pile in inches. 

IL = length of the pile in feet. 

W.= weight of the pile in pounds. 


We then have the following equation : 
7 er ee eS 
W=W. (5577 —?)- 
When the pile is square, the term B 7' can be replaced by S°. 

The weight of the hammer and the distance through which it falls are 
not the only points to be considered in connection with the driving of 
piles. The rapidity with which the blows can be given is a very impor- 
tant point and must be considered. For instance, in material like sand 
or silt, at every blow of the hammer the pile is driven a certain distance, 
the material through which it is Criven is disturbed to a certain extent, 
and if the blows are repeated with sufficient rapidity not to allow time 
between the blows for the material to settle back into place, there is com- 
paratively very little friction between the sides of the pile and the mate- 
rial. The pile can be driven to a very great depth with little injury to 
itself, and the material settles back, afterward rendering it very firm; | 
but if the interval between the blows is of such length that the material | 
has time to settle back into place after each blow that has been given, | 
then, especially in sand mixed with water, it becomes almost as impossi- | 
ble to force the pile down as if it had been driven through solid rock. | 
From this can be seen the great advantage of rapidity in the blows. | 
This is what forms one of the greatest advantages in the use of the dif- | 





ferent steam hammers, or steam pile drivers, so-called, that have recent- |” 


ly come into such general use. A description of these pile drivers will | 
be taken up later. 
In salt water, or where timber would be subjected to an attack of the | 
teredo, cast iron piles have been used with great success. There were | 
strong objections made to their use in the first place, owing to the fact | 
that it was supposed that they would be corroded in a short time and 
thus rendered useless. Of course, years enough have not yet gone by to| 
prove by the test of time that cast iron piles will stand the corroding ac- | 
tion of salt water, but according to the experiments that have been made, | 
there is every probability to suppose that cast iron piles will under ordi- | 
nary circumstances last hundreds of years. It has been found that if 
they can be driven in such a way that the outside skin or casing of the 
casting is not broken, the action of the water is very much less than if | 
this skin is fractured and the water allowed to get upon the interior part. 
In regard to the supporting power of piles, this is a question which, if | 
certain premises are allowed, can be thoroughly treated from a theoreti- 
cal standpoint, and most accurate mathematical results arrived at. The | 
only trouble is that no two piles have the same surrounding circum- | 
stances, or can be treated in exactly the same way, so that all the formu- 
las that are given for the supporting power of the piles have to be used 
with caution, and in very many cases their results will not be borne out | 
by actual experiment. 
In regard to the following formulas, they must all be used with cau- 
tion, owing to the fact that there is great variation in the material 
through which the pile is driven. The following formula is by Weisbach: 


Ww H 
b= ( W + ee, Po 
In it W is the weight of the ram in tons, W, the weight of the pile in 
tons, H the height of the fall of the ram in feet, D the depth which the 
last stroke drives the pile. 

The following formula is taken from Rankine, and shows the relation 
between the blow required to drive the pile to a given depth, and the 
greatest load that it will bear without sinking further, supposing it to be 
supported by a uniformly distributed friction against its sides. Let W 
be the weight of the ram, H the height from which it falls, D the depth 
through which the pile is driven by the last blow, P the greatest load it 
will bear without sinking further, S the sectional area of the pile, L its 
length, E its modulus of elasticity ; then the energy of the blow is thus 





From which P equals 








ver WH | 4E*S? ~ _ 2ESD 
L L? L 

The piles are generally driven until P by this formula equals 2,000 or 

3,000 lbs. to the square inch of sectional area, and as their working load 

is from 200 to 300 lbs., that gives a factor of safety of about 10. 

It is very important that all the piles which are to bear a distributed 
load should be driven uniformly, so as to insure that each pile is sup- 
porting its proper share of this load, and it is necessary to have some 
data to adhere to in driving them. 

The following very simple formula by Sanders probably gives as good 


results as any, where 


R F 

a ae 

where W is the weight that can be safely placed on the pile, R the weight 
of the ram. F the fall of the ram in making the last blow, and D the 
distance the pile sinks with the blow. 

Comparing these formulas, we find that Rankine and Weisbach give 
the supporting power of the pile about 5} times as much as Sanders, but 
as each of these authorities state that the safe working load should be 
from ;'; to + of the amount given by their formulas, the result will come 
very near to that given by Sanders. 

The accompanying table, No. II., gives the supporting power of piles, 
calculated by the aid of the various formulas: 


W= 

















TABLE II. 
¢ $- # Ss te! “on ee z 
x Es tal So - . = | rc = 
3 =e ELS alg = 3 £ =I g 
> Ss AL Shy © © = z 2 
: fe ai cn z = ee ae 2 
S AS Se >i hg ~ h e Ps 
vA ~s a ee - a | - 4 
& Q | 
Feet. Feet. Tons. | Feet. Feet. Value. (W) in Tons. 


15.00 20.00 0.440 | 0.0573 , 10.58 | 23.09 111.68 128.22 
13.00 | 18.00 0.396 | 0.1094 | 11.83 | 13.52 87.03 77.75 
12.00 17.00 0.374 | 0.0833 | 10.00 | 15.00 91.41 87.72 
12.50 17.50 0.385 | 0.0833 10.50 | 15.75 94.52 91.34 
13.25 24.75 0.544 | 0.0313 | 10.00 | 40.00 122.04 206.93 
13.00 24.75 0.544 | 0.0677 | 11.50 | 21.23 | 103.79 109.53 
. 25.17 | 0.544 | 00885 | 10.00 | 14.12 81.37 72.71 
16.00 27.50 0.605 | 0.0573 | 10.00 | 21.82 97.69 109.31 
15.58 26.33 0.579 | 0.0625 | 10.00 | 20.00 95.52 | 101.33 
16.00 27.00 0.594 | 0.0625 10.00 | 20.00 94.82 | 100.38 
16.75 27.50 0.605 0.0625 | 10.00 | 20.00 | 94.33 99.69 
17.50 28.25 0.622 0.0469 10.00 | 26.67 | 103.97 | 131.45 
14.67 | 24.17 0.532 0.0729 | 10.00 | 17.14 91.05 89.42 
13.50 23.50 0.517 0.0833 10.00 15.00 85.47 79.14 
15 17.67 26.17 0.576 0.0678 10.00 18.46 92.31 93.71 
1617.25 «25.75 = 0.567 =: 0.0573 8.00 | 17.45 85.06 89.11 
17 | 18.25 238.73 0.522 00781 10.00 16.00 88.28 84.09 
18 18.67 24.17 0.532 0.0833 , 10.00; 15.00 | 84.93 78.33 
19 14.92 20.42. 0.449 0.0833 | 10.00 | 15.00 88.16 82.82 
20 | 16.25 | 21.75 0.479 , 0.0729 | 10.00 | 17.14 93.45 92.72 
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The letters have the following signification : 

W =thesafe load on the pile in Sanders’s formula and the theoretical 
load in Rankine’s and Weisbach’s. 

F = the fall of the ram in making the last blow. 

D = the distance the pile sinks with the last blow. 

R = the weight of the ram, which is taken constant and equal to one 
ton. 

L = the total length of the pile. 

P = the weight of the pile. 

S = the sectional area of tie pile, which is taken at 0.7 of a foot. 

E = the modulus of elasticity, with a value of 331,100 inch pounds. 

Where piles are to be driven any distance, and through material that 
presents any particular resistance, the head of the piles should always be 
banded by means of a heavy wrought iron ring, this ring being made of 
about }-in. iron 3 in. broad. If, during the process of driving, the head 
becomes bruised so as to form a sort of acushion, this bruised portion of 
the pile should be instantly sawed away and the head rebanded, since as 
much as four-fifths of the effective force of the ram soon becomes ab- 
sorbed in this semi-elastic cushion. 

In regard to shoeing piles, unlessthe material presents a great deal of 





employed : 
2 


This is the portion employed in compressing the pile, and P x D multi- 
plied in driving it. 


resistance, it is not absolutely necessary to shoe them. They should be 
| pointed to a certain extent, and, when necessary, shod by means of 
| wrought iron or cast iron shoes. The simpler the form of the shoe, of 
| course, the less expensive the work. Any treatise on pile driving shows 
the different forms of shoeing that are used. 

| In driving piles in deep water, or under circumstances where it is nec- 
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essary for the pile driver to be placed a great distance above where the | of liquor ; and, on an average, this quantity of liquor will contain suffi- 
ultimate top of the pile is to come, in order to save timber the piles are | cient free ammonia to form 0.8 lb. of sulphate. But this quantity is far 
only cut the required length, and when the top comes below the bottom | below the possible yield of a ton of even ordinary coal. From Mond’s 
of the leads, a dolly or follower is used to drive them farther. This is|gas producers (already mentioned) the quantity of sulphate obtained 
simply a piece of timber approximately the same size as the pile, and set | amounts to 66 pounds per ton of slack consumed ; and this is said to be 
upon the top of it. Under some circumstances an iron dowel is used, or | only half of what might, under specially favorable conditions, be gained. 
a very broad band encircling both the top of the pile and the bottom of | The plant erected at Winnington is sufficient to deal with 200 to 240 tons 
the follower. There are many objections to using a follower, and it| per day of 24 hours, yielding from 6 to 7 tons of sulphate. Hence we 
should only be used when, from an economical standpoint or other cir- | see that the progress which is being made in this direction for economiz- 
cumstances, it is impossible to use timber of sufficient length to dispense | ing fuel—progress which is likely to be more rapid in the future than in 
with it. In using a follower, from half to three-fourths of the force of | the past—opens up a prospect of a greatly increased production of am- 
the blow is often absorbed in the follower itself, and is no way effective | monia. 

in driving the pile. This constitutes one of the greatest disadvantages| In the last decade the sulphate of ammonia industry has constantly 
connected with the follower. Another disadvantage is the great difficul-| and steadily developed itself, and considerable progress has been made 
ty in driving the pile true, as far as its direction goes. 





| in the last three years. A few statistics will show the vitality and pres- 
jent position of this young industry. The production, in 1886 in the 
| United Kingdom amounted to 106,610 tons ; in 1887 it rose to 113,896 
The Ammonia Industry in England. ‘tons, to reach in 1888 a total of 122,785 tons. On the Continent the 
; eee | growth of the industry has been no less remarkable. The statistics of 
Industries, which keeps a sharp lookout over matters connected with | production in Germany in the last three years show a rate of progress 
the gas industry, recently printed an article on the above-named sub- | .imilar to that which has taken place in this country. If we analyze the 
ject. Having pointed out that this industry, like many others, owes its | production of which the foregoing figures represent the totals, the result 
existence to the necessity for removing a nuisance, it goes on to say: The |is equally satisfactory; for we find the increase under all heads. Thus 
ammoniacal liquor of gas works—an apparently useless and an offensive | we have in the years 1886, 1887, and 1888, respectively, from the gas 
product of gas manufacture—had to be got rid of somehow ; and this | yorks, $2,480, 85,022, and 92,896 tons; from the shale works, 18,050, 
necessity led to the recovery of one of its constituents as a distinct busi-| 91 99g and 22,072 tons; from the iron works, 3,950, 5,098 and 5,280 tons; 
ness. But once established as a profitable commercial undertaking, for| and from the coke ovens, 2,109, 2,678 and 2,537 tons. It is not easy to 
the produce of which there was a ready and an expanding market, the | a--ount satisfactorily for the slight falling off in the place of an increase 
processes of recovering, in the form of sulphate, the ammonia contained | iy the quantity obtained last year from the coke ovens relatively to 1887. 
in this product of coal distillation, were soon extended to other sources | 4 broad, particularly in Germany, the production from this source has 
than that above mentioned. In this way, as well as in the development | .ontinued to increase, and greater attention is now being given to the 
of the manufacture by improved methods of procedure, the industry | pjast furnaces as a source of supply. Taking the market price of £12 a 
rapidly grew, till now it has attained considerable magnitude. Hitherto | ton the valueof thesulphate produced last year in the United Kingdom 
its progress had been unobserved outside the circle of those immediately | j, ¢1 473.420. The figures quoted indicate the growth and the present 
interested ; but from its present important position it claims, and is be- | importance of the industry. A considerable export trade io sulphate of 
ginning to receive, public attention. After these introductory remarks | ammonia has sprung up. This, however, is likely to shrink away as 
our contemporary proceeds to give the following general facts and | the industry is developed abroad. In the first seven months of the cur- 
figures in regard to the ammonia industry. rent year, Germany imported 15,924 tons, of which more than three- 
Numerous and important as are the uses of the sulphate of ammonia, | fourths was derived from Great Britain. This quantity is considerably 
this substance is never made the object of direct manufacture. In all | below that of the corresponding period of last year. The greater part of 
cases it is cullected from the products of other manufactures formerly | the sulphate produced is sold as a manure, for which use it is gradually 
allowed to go to waste. Nor is it likely to be ever otherwise obtained ; growing in favor. The future of the ammonia industry is therefore 
for we can hardly conceive of a cheaper source being discovered. More- closely bound up with that of agriculture in this country. 
over, the present sources are inexhaustible ; so that no necessity can | 
arise to seek for others. Wherever coal is consumed in large quantities, 
there we have the raw material for the manufacture of the sulphate of | Oil as a Metallurgical Fuel. 
ammonia. At the present time the bulk of this substance is derived ee 
from the liquor of gas works ; and from that source we are likely to ob- In a paper read by Mr. E. C. Felton, before the American Institute of 
tain our chief supply for some time to come. But besides this a large | Mining Engineers, the author reported the following as the result of ex- 
quantity is derived from the shale works, in which a bastard coal issub- | periments, made at the Pennsylvania Steel Works (Steelton, Pa.) in a se- 
jected to distillation for the purpose of obtaining petroleum oils and_ ries of trials, with oil as fuel in steel heating and open hearth steel fur- 
paraffin. Other sources likely to grow in importance are the blast fur- maces : 
naces of the iron works and coke ovens. The gases from the former, in- First Trial.—Hot 14-in. ingots, six toa charge, were heated in two 
stead of being allowed to burn in open flame are brought down for use | Siemens’ heating furnaces in the blooming mill, the oil being put in 
as a heating agent; but often before being burned the ammonia is sep- | first in March, 1888. The oil used had been partly refined, so that the 
arated from them. Still another source, likely to become of great im- _paraffine and some of the naphtha were removed. During a run of six 
portance is the producer of healing gas—the apparatus for the conversion | weeks the consumption of oil was about 64 gallons per ton of blooms, 
of fuel into the gaseous form. The fact that a marketable product may including the ou] required to keep the furnace hot over Sunday. 
be obtained from the waste gases constitutes one more inducement to| Second Trial.—The same partly refined oil was employed for melting 
large consumers of coal to adopt this system of conversion. Messrs. 
Brunner, Mond & Co., of Winnington, in Cheshire, nearly cover the | 
cost of the coal consumed on their works by the sale of the sulphate of | 
ammonia recovered. a month’s run, was 48 gallons per ton of ingots, including the oil re- 
As there is no lack of the raw material to operate upon, so there is quired to keep the furnace hot over Sunday. 
abundant room for further development in the processes of recovery. Third Trial.—Oil was introduced on June 11, 1888, to heat six Sie- 
Great advances have been made in recent years, not in the discovery of | mens’ heating furnaces in the blooming mill, and has since then been 
new processes, but in the more skilful application of the old methods. | constantly used. For a period of six months, including the fuel con- 
Improvements in this direction have enabled works to more than double | sumption on Sundays, and including the heating of some cold ingots, 
their production, while halving the expense for fuel. Hence the cost of | the consumption of Lima oil was 6 gallons per ton of blooms. The 
production has been considerably diminished. Ten years ago the cost quantity of oil required naturally varies with the product of the mill. 
of making a ton of sulphate from gas liquor was about £15. Now the | Under the most favorable circumstances—charging hot ingots and with 
sulphate may be bought in the market for £12. The question how much | all the stock supplied which the furnaces can handle—4} to 5 gallons of 
sulphate can be obtained from aton of coal is noteasily answered. Much | oil are required per ton of blooms. Cold ingots must remain in the fur- 
depends on the quality of the coal, and much also on the method of | nace for about three hours. 
burning it. The latter condition admits of little or no improvement, in-| Fourth Trial.—Lima oil was used for heating a 30-ton open hearth 
asmuch as the coal is never, as before stated, burned for the sake of the furnace, the producer being located near it. As the average of a six 
ammonia. In gas works 1 ton of cannel coal will yield about 8 gallons | weeks’ run, 54 gallons of oil were required per ton of ingots, including 














in a 30-ton open hearth furnace, the charge being cold scrap and pig, 
with ore. Although the gas was carried from the producer to the fur- 
nace, a distance of about 300 ft., the oil consumption, as the average of 
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the fuel consumption over Sundays and for starting the furnace. The 
record of the first week was 46.7 gallons of Lima oil per ton of ingots. 
It was found that the loss is somewhat greater than with coal gas, and 
that some trouble was experienced from the fact that fine particles of ox- 
idized iron clogged the checkers. 

Fifth Trial.—Work in a 5-ton open hearth furnace, m use since De- 
cember, developed a fuel consumption ranging between 50 and 55 gal- 
lons of oil per ton of ingots. 

Sixth Trial.—Oil was applied to the raising of steam under two 100- 
horse power return flue tubular boilers, the temperature of the feed 
water being about 160° Fahrenheit. The results showed an average 
evaporation of about 12 lbs. of water per pound of oil, the best 12 hours’ 
work being 16 lbs. of water evaporated per pound of oil. At the rela- 
tive prices of oil and pea coal, the former is not as economical under 
boilers as the latter. 

In all of the trials the oil was vaporized in the Archer producer, an 
apparatus for mixing oil and superheated steam, and heating the mix- 
ture to a high temperature. From 0.5 to 0.75 lb. of pea coal is used, per 
gallon of oil, in the producer itself. 








The Problem of the Day. 
The London Journal, in referring to the labor troubles now rampant 
in England, makes the following comment : 


The labor troubles by which gas managers of the United Kingdom are 
now confronted, will have the effect of directing their attention once 
more to the possibilities of rendering gas production independent of 
trades union combinations. This can only be done in one way—by so 
utilizing machinery as to reduce to the minimum the dependence upon 
a plentiful supply of trained stokers, which is now shown to be one of 
the weak points of modern gas works administration. The Stokers’ 
Union will result in improving the stoker off the face of the earth, if its 
wire pullers persist in pitting themselves against the mechanical re- 
sources of the age. They may flatter themselves that gas making is one 
of those branches of industry in which mechanism can only be applied 
to a limited extent for the substitution of hand labor; but this is an er- 
ror. It is true that manual labor is still employed in the production of 
the bulk of the coal gas made in this country; but one reason for this is 
the indifference, if not the positive objection, that has often been dis- 
played by gas managers aad their superiors when proposals have been 
laid before them which would have the effect of radically changing the 
system of retort house working. When stokers gave no trouble beyond 
the ordinary ones incidental to all factories, gas managers were by no 
means anxious to be rid of them. Some take a kindly interest in their 
men, and enjoy the position of liberal employers of labor which the pros- 
perity of gas undertakings permits them to occupy. Others have been 
averse to the unknown troubles and responsibilities attaching to the in- 
troduction of novel machinery. Others, again, haveregarded proposals 
to substitute machinery for hand labor from the purely economical 
standpoint, and having failed to find sufficient inducement by way of 
probable saving of money, for reducing their retort house staff, have 
neglected machinery altogether. The very echo of the word “strike” is 
enough to change all this ‘‘let-alone” attitude into one of purposeful 
curiosity regarding automatic or mechanical methods of gas making ; 
and this is therefore a good opportunity for looking over the resources 
actually at the command of gas managers, by recourse to which they 
may make themselves more independent of strikes and strikers, and at 
the same time for drawing attention to suggestions of the same charac- 
ter which have hitherto been neglected because of the lack of occasion 
to employ them. The question of mechanical gas production, in short, 
has been played with hitherto in places : but now it has become serious. 

The first step in the direction of emancipation from the tyranny of the 
fireman has been taken by those gas managers who have adopted gener- 
ator or regenerator firing ; for this class of furnace is not so dependent 
upon trained manipulation for maintaining the heats in the settings as 
the old-fashioned direct-acting furnace. With an experienced foreman 
to look after the air inlets, any scratch labor can keep up better heats 
with a generator furnace than the most skillful—and consequently in too 
many instances the most unreliable—fireman of the old school with fur- 
naces of the other kind. After the furnace vomes the retort ; and it is 
but natural that engineers should pause to ask themselves whether the 
mechanical stokers of the present type have, as a matter of fact, ren- 
dered them as independent of the human element as could be wished. 
We have some delicacy in discussing this point, because mechanical 
stoking at the present time, and in this country at least, means the West 
appliances in their different modifications—hand, steam, and compressed 





air. Without the slightest desire or intention to say anything derogato- 
ry of the West system, we do not hesitate to declare that it does not set- 
tle the stoking difficulty. If fewer men are required, they are still stok- 
ers, and must, as a matter of fact, be trained ones to work the West pro- 
cess to the best advantage. It is thus tolerably clear that escape from 
the labor difficulty can only be by two ways—either stoking, or rather 
we should say gas making, must be rendered so easy that any able- 
bodied laborer might manage it, or it must be effected wholly by auto- 
matic machines, the attendants on which might be mechanics or young 
engineers not belonging to the stoker class. It is the weakness, as well 
as the strength, of the West system, according to the standpoint of the 
observer, that it takes the gas retort as it is, without any attempt to im- 
prove it. To those engineers who think that horizontal retorts with com- 
paratively light charges are the ultimate expression of gas making, the 
West system may appear perfect of its kind ; but even this will not be 
admitted by others who compare the weight of the machinery with that 
of the human beings who do the same work. If the gas retort is to re- 
main a small horizontal tube into which a few hundredweights of coal 
are put every four or six hours, and rather more than half the weight of 
coke is drawn at the same intervals, itis impossible to ignore the consid- 
eration that, weight for weight, the man is far and away the most effi- 
cient machine that has yet been applied to this purpose. If we must 
have heavy and complicated machines, by all means let us have some- 
thing that will do for gas making what the self-binder reaper does in the 
harvest field ; but this remains to seek. 

Beyond the mechanical stoker comes the problem of modifying the 
dispositions of the retort setting itself—supposing, of course, that retort 
settings still retain something of their present character and are not 
done away with to make room for cupola gas generators of the Loomis 
or some allied type. The most obvious modification is that of inclining 
the retorts at such an angle from the horizontal as to combine the possi- 
bility of expansion of the coal under the influence of the heat—which 
can only take place in a retort that is horizontal, or nearly so—with that 
of discharging the coke automatically when formed. Two months ago 
we discussed this subject when reviewing the actual state of gas engi- 
neering ; but no apology is needed for recurring to it, now that stoking 
has taken the most prominent place among gas makers’ cares in a way 
that could hardly be foreseen even such a short time ago. The Coze 
system of inclined retorts has improved its position in the meanwhile, 
for Mr. Morris is about to try it on a sufficiently large scale at Southall ; 
and as the Brentford Company are, after a fasion, experimentalists for 
the Gas Light and Coke Company, the arrangement may go further 
than Southall if Mr. Morris thinks well of it. Weshall probably shortly 
publish some information relating to the Ludlow experiment in the 
same direction, which has been well spoken of by competent critics. 
Beyond these we know of nothing stirring in the same line; but now is 
the time for engineers having projects of the kind in their desks to bring 
them out and ask for opportunities for trying them. The last word has 
not been said upon mechanical gas making, with or without radical 
modification of the retort system ; and any engineer who has a respect- 
able project for disestablishing the stoker can be certain that now he 
will not be snubbed by his directors for mentioning it. 

We believe that there is plenty of ingenuity available for this kind of 
application, provided that there is such a demand for it that perfection 
will not be expected to begin with. A great difficulty that inventors of 
gas-making processes have had to contend with in the past has been the 
narrowness of the margin of advantage for their schemes as compared 
with hand labor. So long as it was understood that hand stoking could 
be had at a reasonable figure the mechanician was loaded with the onus 
of proving his suggested improvements to be cheaper as well as better 
than the system which it was intended to supersede. No chance of im- 
perfection was pardoned ; and if the slightest alteration of the structure 
of retort house or any other building were needed, it was enough to 
condemn the project. Circumstances have arisen, however, to make 
the most routine gas manager in England understand how it is that a 
water gas generator, standing for the most part cdld and unused in a 
corner of the retort house, is an unspeakable comfort to an American 
coal gas maker. There is no law to prevent British gas managers from 
following the same course, provided they keep up the quality of the out- 
put; and even this requirement would not trouble them to any great 
degree in places where the municipal authorities own the gas works, 
and make a pretence of checking the product. 

It would be impossible to pretend to say what form the strife of ma- 
chinery against labor combinations may take in the near future ; whether 
it will be improved stoking machinery, modified retort settings, or the 
adoption of cupola gas generators. In any case, there is a call for the 
legitimate employment of capital and intellect to checkmate the arro- 
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gance of labor unions, directed for the most part by men who have their 
own purposes to serve in fanning the fued between employers and em- 
ployed in the gas industry. It is not an occasion for the display of any 
feverish impatience for the acceptable solution. If this is coming at 
all, it will come in its own time, and cannot be hastened by the offer 
of prizes or any such device. The best assistance that can be rendered 
in a case of this kind is by the extension of a kindly, but at the same 
time judicious, welcome to inventive efforts. No good will follow 
from patronage of radically weak schemes, the failure of which on trial 
might strengthen the popular impression that manual labor must con- 
tinue to be the rule in the gas making industry. All that we argue for 
is that wealthy gas companies and corporations should be at this time a 
little more open than has hitherto been their rule to provide opportuni- 
ties for testing stoking devices aimed at the reduction of retort house 
labor. There may not be a great deal of money in these projects from 
an inventor's pointof view, and therefore clever men may have thought 
that their ingenuity would meet with more reward in other fields. The 
matter touches an industrial and social reform of some magnitude, how- 
ever, and should not be al‘'owed to fall into neglect on account of the 
apparent smallness of the pecuniary reward for the man whoshould suc- 
ceed in solving the problem. Gas stoking is not a particularly pleasant 
calling, perhaps, although there are many worse; and it would bea 
good thing to relieve men from the necessity of following it, especially 
when they show themselves so difficult to pleasein various respects. If, 
therefore, an inventor should propound to any gas manager a scheme 
for abolishing the gas stoker by means of a carbonizing process or retort 
serving machinery, he should be listened to, and if his plan recommends 
itself as workable and promising, it should be fairly tried. If not per- 
fect at first, perfection may come with experience. A few months ago 
it would have been difficult to persuade the majority of gas directors to 
entertain an automatic gas making device ; but times have changed, and 
policy must change with them. 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
— 

AT the September meeting of the stockholders of the Danville (Ills.) 
Gas Light Company, Messrs. J. G. English, E. R. E. Kimbrough, C. J. 
Palmer, W. P. Chandler, and L. T. Palmer were elected Directors for 
the ensuing year. The Board subsequently organized by naming W. 
P. Chandler to the Presidency, Mr. J. H. Woodmansee being again 
chosen Secretary and Treasurer. It pleases us greatly to add that the 
new Board celebrated their induction to office by making the announce- 
ment that hereafter the following schedule of rates would rule : 


Monthly Consumption Net Rate. 
Under 500 cubic feet............ ... $2 00 per 1,000. 
500 to 3,000 cubic feet................. 1.60 * 
3,000 to 10,000 cubic feet.............. 1.50 
10,000 cubic feet and upward... 1.40 


The works are sending out gas of from 20 to 22 candle power, Illinois 
native coals being carbureted, while crude oil is used as the enricher. 
Gas of that quality, at $1.40 per thousand, it seems to us will put the 
Danville Company soon in the position where it will have to call for 
figures on plant extensions. That fact, however, will not cause the pro- 
prietors any uneasiness. 


ABOUT a fortnight ago Ald. Wolf, of Milwaukee, Wis., introduced a 
resolution in the Board to light the public lights 
ting dark.” The resolution was adopted. 


“‘as soon as it is get- 


WE understand that the United Gas Improvement Company will in 
all likelihood secure control in the Minneapolis (Minn.) Gas Light Com- 
pany. 


Mr. Carr, Engineer of the Widnes (England) Local Board, which 
controls the gas plant of that city, wmting under date of Sept. 30, made 
the following report to his Committee respecting the latest results with 
the Dinsmore process: ‘‘The new bed in No. 2 house continues to give 
good results. Two weeks’ working with Abram Arley mine slack gave 
the following: Gas made per ton of coal, 11,300 cu. feet; illuminating 
power (average) 20.74 candles ; tar used per ton of coal carbonized, 4} 
The alteration of taking the tar into the duct in a gaseous instead 
of a liquid form simplifies both the plant and the working operation. 
No extra care or attention is required over the ordinary stoker’s duties. 
There are at present two beds working on this system. Two more are to 
be started in October and a like addition in November. When these 
shall have been completed 41 mouthpieces will be working in Widnes 
on the Dinsmore plan. 


gals. 


ON the Ist inst. President Smart, of the Port Hope (Can.} Gas Com- 


pany, notified the residents that hereafter the net selling rate 


would rule | 
at $2 per thousand. This is in accordance with the Company’s promise | Warren, R. I. 


of a year or so ago that as soon as the rate of consumption that followed 
the cut then made would justify it the price would again be reduced. 
Six years ago the selling rate was $3 per thousand ; the next cut brought 
it to $2.50; and now it is at $2. We congratulate President Smart and 
the proprietors on their latest move, which is sure to bring them profit 
and popularity. 


THE transfer of the electric lighting plant. at Portsmouth, N. H., to 
the gas works site has caused some interruption to the service, but those 
who have been temporarily inconvenienced thereby will soon have rea 
son to congratulate themselves over a perfect service when ‘things get 
to working smoothly.” 


Mr. E. B. Sammis, who for years has been the popular ticket agent of 
the Consolidated Railroad Company’s lines at Bridgeport, Conn., will, 
on Nov. 10, formally assume the duties of Treasurer of the Bridgeport 
Gas Light Company. We welcome him to the ranks. 


WE understand that Mr. C. H. Simpkins has disposed of his interest 
in the Los Angeles (Cal.) Gas Company to the Pacific Lighting Com- 
pany. In any event, we note that at a recent meeting of the Company 
Mr. W. B. Klein—who is President of the Pacific Lighting Company— 
had been elected President of the Los Angeles Company, and that the 
other Directors selected comprised Messrs. W. N. Van Dyke, H. W. 
Garrettson, I. W. Hellman, and L. C. Goodwin. Mr. Goodwin is to 
act as Vice-President, and J. P. Neuhart will serve as Secretary and 
Treasurer. The latter gentleman has been connected with the fortunes 
jof the Company for many years, and we are pleased to note that he is 





| still to be prominent in its management. The new proprietors will ex 
pend a goodly sum in plant extensions, which are to be arranged for at 
once. While we are sorry to note the retirement of Mr. Simpkins from 
the Los Angeles gas field, we are pleased that the property which he 
| guarded so jealously has fallen into strong hands. 


THE Town Council of Ingersoll, Canada, has been trying for some- 
thing like two years to make up its mind as to who should have the 
right to illuminate the streets by means of electricity; and it seems now 
as though a decision had been reached. Among the bidders was the 
Ingersoll Gas Light Company, whose proprietors announced their will- 
ingness to furnish 9 arcs (2,000 candle power each) and 100 incandes- 
cents (30 candle power each) on the basis of an annual payment of $1,550 
for the service—the lights are to burn on 300 nights of the year, until 
midnight. This proposition was accepted, the contract to be lor 3 years, 
with the privilege of 5. 


THE present proprietors of the Dansville (N. Y.) Gas Light Company 
have determined to make a virtual reconstruction of the plant at that 
point. This is a step that should have been taken long ago; but ‘‘’tis bet- 
ter late than never.” 


THE sale of the Council Bluffs (Iowa) Electric Light and Power Com- 
pany is reported. The purchasers are the Sperry Electric Light and Gas 
Company, of Chicago, who are said to have paid $65,000 for the property 
|and franchises thus acquired. If that was the consideration the old 
| Company ought to have made a handsome figure on the “deal.” 


SoME time ago we reported the passage by the Boston Board of Ald- 
ermen of a resolution appointing a committee to be charged with the 
duty of ‘‘investigating the methods of manufacturing gas practiced by 
the Boston Gas Company.” The committee who are to make the “ in- 
vestigation” are Messrs. Moore, Brown, Doherty, Lovett and Cannon, 
not one of whom—at least so our correspondent affirms, and he usually 
‘*knows what he is talking about”—has any knowledge of the subject 
that is to be ‘‘ investigated.” 





JUDGE BRADLEY, in his opinion in the case known as ‘‘ The Consol- 
|idated Eiectric Light Company ” (Westinghouse) vs. “‘The McKeesport 
| Light Company ” (which was using the Edison lamp), dismisses the bill 
|brought by plaintiff for infringement of the patent for fibrous carbon 
filaments in incandescent lamps. He says: * * * ‘‘ Weare clearly of 
the opiniun, therefore, that neither Sawyer & Man nor Edison can main- 
|tain any just claim to the exclusive use of charcoal generally in any 
| form as an incandescing conductor in an electric lamp.” 


THE La Grange (Ills.) Water and Light Company has been incorpor- 
|ated by Messrs. Samuel A. Moffat, and J. L. and R. B. Hotchkin. Itis 
| capitalized in $125,000, and proposes to supply water and light in the 
district named, 


Mr. LincoLn HamMett has taken service with the gas company at 
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WHILE not in position to so state with absolute certainty, it is never- 
theless within the range of possibilities that the proprietors of the Con- 
sumers Gas Company, of Toronto, Canada, are about te make another 
reduction in gas rates. In view of the action of the authorities on the 
Company’s application for the right to supply electricity under condi- 
tions similar to those granted to its rivals, we take it that the proposed 
cut in gas rates looks a bit like returning good for evil. It is hard, how- 
ever, to make your average Canadian feel that he is being punished 
when he is thus treated. He is not over-sensitive, particularly when 
clad with authority. Come to think of it, the average American exhib- 
its similar symptoms. 





ACCORDING to the bids submitted in response to the invitation of the 
Buffalo (N. Y.) authorities for tenders for the public lighting, we note 
that the local gas companies agree to supply gas to the city for $1.25 per 
1,000 cubic feet—a reduction of 5 cents per 1,000 over the present rate. 
The bids submitted by the electric light companies (the Brush, United 
States, and Thomson-Houston) are uniform at 42} cents per arc per 
night. This, we believe, is a concession of 5 cents per arc from the rul- 
ing rate. The Buffalo authorities seem to be under the impression that 
the electric light proprietors are reaping large profits from their business, 
but the fact is that any one of the named companies is perfectly willing 
to sell out its plant to the authorities. 


THE projectors of the Hyde Park (Chicago) new Gas Company have, 
in deference to public opinion, about agreed to purchase another site for 
the location of their plant. Stewart avenue and 43d street may be the 
corner eventually chosen. 


ACTING under the authority of the United Gas Improvement Compa- 
ny, Mr. Robt. M. Searle, Superintendent of the Sag Harbor (L. I.) Gas 
Company, has published the following notice of a reduction in gas 
rates, the same to affect all gas supplied from and after the 1st inst. : 


Monthly Consumption. Rate per 1,000. 
Te SS ee $3.00 
1,100 to 1,500 ae ee ts so em Poa eae etal 2.90 
8) ld... deeaadekswenedes 2.80 
or ah 2.60 
ee ee ican 2.50 


Over 5,000 ee WE eee 2.25 


Those conversant with the conditions governing the gas supply of Sag 
Harbor will concede the fairness of the schedule. 


THE residents of Rochester (Minn.) are very much pleased with the 
quality of the gas served in the lamps that now light the business por- 
tion of that city. It is natural tosuppose that the change from oil lamps 
to gas lamps would be appreciated, even in Rochester. 





THE proprietors of the Dalton (Ga.) Gas Company hope to be able to 
put their electrical annex into operation by November ist. 





THE Appleton (Wis.) Council proposes to grant a franchise to the pro- 
jectors of the Fuel Gas Company for that city, provided the following 
conditions are complied with: The Company must give a bond in 
$10,000 to the city, renewable every five years, to hold the city harmless 
in case of accident arising to anybody from the operation ot the works 
and in case of suit being instituted against the city by the Appleton Gas 
Light Company; also, that before the streets may be opened the Compa- 
ny must obtain permission from the Mayor and the Street Committee, 
which permission must subsequently be ratified by a two-thirds vote in 
the Council. 


THE Allegheny County (Pittsburg, Pa.) Electric Light Company’s 
boiler system is fired with natural] gas, and of late the shortage in supply 
of this fuel has caused much inconvenience. The Company is under 
contract to furnish a goodly portion of the public lighting, and on sev- 
eral occasions the circuits to certain sections had to be temporarily sus- 
pended. On the 9th inst., what are known as the Fifth avenue and 
Sixth street circuits were in darkness for over half an hour, and Chief 
Engineer Smith, when appealed to for a reason for the failure, said : 
‘‘The trouble was lack of gas to propel our engines. We have been 
short of gas for six days, and even now you will find coal and wood un- 
der some of our boilers. What is the cause? Ask the Natural Gas 
Company, who say it is owing to the fact that they are putting in a 36- 
inch supply main. I, however, have my own opinion as to the trouble. 
About 6 Pp. M. many of the mills shut down, and it is necessary to reduce 
the pressure. At 6.30 the mills start up on the night shift, and it is im- 
possible to get sufficient pressure in the short time allowed to keep every- 
body going. It is now 7.30, and we have sufficient gas to keep us going 








to-night. How it wili be to-morrow, next day, or next week, I cannot 
tell. We will have an abundant supply of coal on hand hereafter, and 
our patrons may feel assured that they will not be without light very 
long at one time. We keep our engines going on gas as long as we can, 
and when there is not sufficient steam to run them all, we stop them— 
one at a time—until the steam comes up again, and then we are all 
right. I suppose we received over 200 complaints to-night, and we 
could not very well blame our customers for making objection.” 


THE lighting of the Terni Steel Works (foreign) which cover an area 
of nearly 48 acres, is performed by 100 are and 1,200 incandescence 
lamps. The arc lamps are fixed on posts 33 feet in height; and there 
are in all 40 are light circuits. The incandescence lamps are of high 
candle power, and a certain number of them are movable. The current 
is supplied to the are light circuits by 12 dynamos of 10-horse power 
each, which are driven by turbines. For the incandescent lighting two 
dynamos, each of 75-horse power, are employed, also worked by 
turbines. 





AT the present time Watertown (N. Y.) is being lighted by means o. 
108 high candle power ares, which are lighted from dark until midnight 
on 20 nights of each month, the. payment therefor being at the rate of 
$68 per lamp per annum. The service, however, has been so unsatisfac- 
tory that it is proposed from and after January 1, 1890, to light the 
lamps each night and all night, the payment therefor to be at the rate 
of $102 per lamp per annum. 





AT a meeting of the Philadelphia Councils Committee on Gas a report 
from the sub-committee (appointed some time ago to investigate the 
merits of the Toraya process of gas making) was read. The findings 
were favorable to the process mentioned, the proprietors of which guar- 
anteed to furnish a gas of not less than 25-candle power at a cost not to 
exceed 45 cents per 1,000 cubic feet. The report will be discussed at a 
subsequent regular stated meeting of Councils. 





Last week we printed a wail from Boston over the large amounts 
that the mischievous small boy caused that city to pay in the shape of 
renewals of glass to the public lamps. While similar complaints come 
from every city, the authorities oughtto be able to confine the cost within 
reasonable limits. For instance, a correspondent writes that the prac- 
tice in East Orange, N. J., is to offer a reward for information that will 
lead to the apprehension of anyone caught in the act of breaking a street 
lamp glass. Ifthe ‘‘small boy’s” father knows that he is in for a fine 
of $10 in case his young hopeful is detected in the playful act of smash- 
ing a lamp glass, the aforesaid parent may be counted on to have but 
one ‘‘experience ” of the sort noted. 


THE following (from the Wilmington, Del., News) is given for what 
it is worth: ‘‘ The scene at the new gas plant of J. Edward Addicks on 
the marsh back of the Harlan & Hollingsworth Company’s works is a 
busy one. Over 100 mechanics are busily at work in their different 
branches. “The large force of mechanics is under the direct super- 
vision of Engineer 8. B. Conde, who is doing everything possible to- 
wards the early completion of the building. Mr. Addicks expects to 
have the entire works completed and in working order by next October. 
The plans for the mammoth gas tanks were completed last week and 
were forwarded to this city yesterday for the inspection of Engineer 
Conde. The plans show three gas tanks and four buildings, with sev- 
eral small buildings to be used for minor purposes. The largest tank, to 
be known as the ‘‘ jumbo tank,” will be the largest affair of the kind 
ever erected in the State. It will be 200 feet in diameter and over 100 
feet high. The well will be 32 feet deep, and work will be commenced 
in afew days. There will be two smaller tanks, one to be used to hold 
fuel gas and the other for receiving the gas for illuminating purposes 
before it is purified. The size of these two tanks has not yet been de- 
cided upon. They will be made by Bartlett, Hayward & Company, of 
Baltimore. The purifying house will be built of brick, and will be 40 
by 105 feet in size. It will have iron roof and floor, and will be of an 
improved design. Mr. Addicks is negotiating with the Edge Moor Iron 
Works for furnishing the materials for the building.” 





‘“Many of your readers, particularly those living east of the New 
York State line, will be surprised to hear that Captain L. N. Van Keu- 
ren, who had been Secretary and Treasurer of the Bridgeport (Conn.) 
Gas Light Company for a number of years, is not now in the service of 
that Company. On the Ist of September his resignation was handed to 
the Board of Directors, and the latter accepted it; not, however, with- 
out inscribing on the minute book a most complimentary resolution re- 
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specting the manner in which the retiring officer had conducted the bus- 
iness of the Company. It is all very well to pass complimentary resolu- 
tions, and no doubt the resolutions adopted in this instance were appre- 
ciated by Mr. Van Keuren, but it is strange, to say the least, that the 
Bridgeport Gas Company could agree to part with a man of Mr. Van 
Keuren’s capacity, who leaves its service to assume another responsible 
charge in the shape of the management of the local banking enterprise 
controlled by Messrs. T. L. Watson & Co. Without mincing matters, 
it seems to me that the Gas Company could have arranged it so that Mr. 
Van Keuren would yet be a fixture in its office. Speaking personally, I 
wish to give expression to my regret at the change thus brought about. 
In the meantime, however, it is only fair to state that Mr. Van Keuren’s 
successor—who was chosen at a special meeting of the Board held on the 
8th inst.—Mr. Frank B. Sammis, is about as popular a man as Bridge- 
port holds to-day. His long-time connection with the passenger service 
of the Consolidated Railroad at this point has caused him to be on famil- 
iar terms with the citizens, who like him very well. His training at the 
ticket window ought to serve him in good stead now that he is likely to 
be confronted frequently by the ‘indignant gas consumer,’ who, I am 
sorry to add, is often found in the Nutmeg State.—Happam.” 





THE Haverhill Gas Light Company’s supply system has been greatly 
improved by the placing of a 16-inch leading main from the holders. 





THE proprietors of the Lynn (Mass.) Gas Company are about to make 
arrangements for largely increasing their sales in the outlying town of 
East Saugus. 


AT the October term of the United States Circuit Court, held in Con- 
cord, N. H.. on the 9th inst., Judge Le Baron B. Colt, of Bristol, R. I., 
presiding, the first case called was that of the United Gas Improvement 
Company versus the Manchester (N. H.) Gas Light Company. It was 
specially assigned to the date named from the Portsmouth term, last 
May. The case is a suit for damages on account of an alleged breach of 
contract, the plairtiffs claiming that defendants having authorized them 
to construct a gas plant of a certain type, subsequently refused to accept 
the same. When the case was called plaintiffs asked for a continuance, 
on the ground that their principal witness—Mr. A. O. Granger—was un- 
able to be present. The Hou. Jno. M. Mitchell argued for plaintiffs’ pe- 
tition. The motion was opposed by District Attorney J. H. S. Frink, 
for the defendants, who said that in addition to the fact that the case was 
set especially for this term, for the express purpose of giving plaintiffs 
ample time to produce their witnesses, the defence was further entitled 
to an immediate trial on account of the advanced years of some of the 
principal members of the defendant Company. They, being respected 
members of the community in which they resided, naturally wished that 
this case, in which they were charged with breach of contract, should be 
settled during their lifetimes, and that no unnecessary delay should be 
allowed. The case was continued until the May term. 


‘‘ AN adjourned meeting of the Brockton (Mass.) Gas Light Company 
was held in Boston on the 11th inst., with Mr. W. S. Eaton in the 
chair. The old Board of Directors tendered their resignations, which 
were accepted. The reason for this action is found in the fact that 400 
shares out of the 640 in the Company were purchased by Boston capital- 
ists, who are said to have paid 110 for the stock. The Directors elected 
were Messrs. Malcolm B. Peters, W. 8S. Eaton, J. W. Whitmarsh, R. 
H. Gorham, and H. D. Reed. Treasurer Sanford will remain as Treas- 
urer. The Company was formed in 1857 by Messrs. H. W. Robinson, 
Noah Chessman, J. R. Perkins, David F. Studley, and W. F. Brett, 
who for several years applied the earnings to plant betterments. Lat- 
terly, however, dividends at the rate of 7 per cent. per annum were de- 
clared, but the plant meanwhile suffered from the parsimony of those 
in charge. The new owners will increase the capital, and apply the 
money thus acquired to putting the works in good order. In fact, as I 
understand it, the plant will be reconstructed on an enlarged scale.— 
OBSERVER.” 


THE Dover (N. H.) plarit of the Somersworth Machine Company has 
been leased for a term of 3 years by the proprietors of the Forward Gas 
Engine Company. It is their intention to push the sale of this engine 
under the rights recently acquired by purchase from the owners of the 
English patents. 


THomas J. GILCOYNE, who for over 20 years has served in the capac- 


ity of Collector for the Troy (N. Y.) Gas Light Company, died on the 
12th inst. 


WHEN the Committee (appointed to draw up a platform at the recent 
meeting of the Democratic State Convention) was considering what 








“planks” would be available to float the ‘‘independent vote,” one of 
the members suggested that a clause favoring the granting to cities and 
towns of authority “to supply to their citizens water, electric lights, and 
gas, and to render them such other public services as are now delegated 
to individuals and private corporations,” would be likely to catch the 
public fancy. The proposition provoked an extended argument, but it 
was negatived on the ground that it would savor of an endorsement of 
the ‘‘ nationalist movement.” 


THE suit of William Allport against the Medina (N. Y.) Gas Company 
for damages to person resulting from a gas explosion resulted in a ver- 
dict of $4,000 for the plaintiff. 





THE storage sheds of the Jamaica Plain (Mass.) Gas Company were 
slightly damaged by fire on the afternoon of the 13th inst. 





THERE was an annoying interruption of the gas supply to Haverhill, 
Mass., and the adjoining village of Bradford, on the evening of October 
11. The interruption, which lasted for something over an hour, was 
occasioned by the negligence of the foreman in charge of certain main 
extensions now being carried out by the Company. 





THE annual meeting of the Consumers Gas Company, Toronto, Can 
ada, will be held at noon, Monday next. It is probable that at this 
meeting a reduction in gas rates will be arranged for. 


Messrs. SmitH & Watson have petitioned the authorities of Wat- 
sonville, Cal., for an electric light franchise. Ifa favorable return 1s 
made, they will install a plant equal to the maintenance of 500 incan- 
descent lamps of 16-candle power each, the monthly charge for each 
lamp (all night service) to be $1.50. Water power is to be employed, 
which we presume will be derived from the Pajaro river. 


THE electrical annex of the Rockville (Conn.) Gas Company is to de- 
rive its power from two Otto gas engines, of 40-horse power each, and it 
1s presumed that the lights will be turned on about December 15. The 
buildings are very handsome structures, and the plant is to be in keep- 
ing with its housing. 


Mr. SaMuEL B. Huey, attorney for the Brooks Process Gas Company. 
of Philadelphia, has made a proposition to the Joint Councils Commit- 
tee on Gas, in which he states that the Company will ‘‘ furnish 24-candle 
power illuminating gas to the city at 35 cents per 1,000 cubic feet net in 
the holder, and to furnish the gas in any quantity desired.” As we un- 
derstand it the Brooks process has been operated for 1} years at Down- 
ington, Pa., with, it is said, perfect satisfaction to those who use the gas. 


THE proprietors of the Montpelier (Vt.) Gas Company are reported to 
be very much pleased with the results so far obtained from the Peter 
English type of gas plant installed by them some months ago. 


THE Philadelphia Record says: ‘‘‘Curbstoning,’ or the art of read- 
ing a gas meter by guess from a position on the curbstone, instead of 
exploring the depths of a musty cellar, has been revived in the Gas 
Bureau. Director Wagner has taken prompt steps to stop the practice, 
however, by summarily dismissing the meter inspector who was detected 
in making out gas bills in this novel manner. Since the palmy days of 
the old Gas Trust ‘curbstoning’ has been regarded as a lost art. This 
is the first case of ‘curbstoning’ detected in four years, and the culprit 
was caught by Inspector Lang. A month ago complaints began to pour 
into the Gas Bureau from Kensington to Southwark protesting against 
the excessive figures of the gas bills. Inspector Lang took the matter 
in charge, and soon had cause to suspect an inspector who had charge 
of seven sets of books. A proper registration of the complainants’ gas 
meters was made and the inspector's books were examined. When the 
proof of the inspector's guilt was collected the matter was reported to 
Director Wagner on September 14th. He summoned the inspector and 
promptly discharged him. Most of the ‘curbstoning’ was done at the 
expense of the consumer, but in a few instances the city was the loser. 
Correct bills have been sent to all the victims by order of Director Wag- 
ner. ‘Curbstoning’ was a fine art several years ago, when gas was $3 
per 1,000 cubic feet, and before the inspectors wore the biu* uniform. 
The exceedingly lax methods of the Gas Trust made the operatiun easy, 
and the culprits were seldom detected. ‘Curbstoning’ does not put 
money in the inspector’s pocket; it simply enables him to loaf at the 
city’s expense instead of exploring coal bins and cobwebbed cellars in 
search of a meter. The ‘ curbstoner’ does his work on the inspecting 
tours by putting in the book such figures as he may think will properly 
represent the amount of gas consumed,” 
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The Market for Gas Securities. 

The easier rates for money have caused an 
advance in almost all classes of securities on 
the Exchange, and Consolidated gas was not 
slow to respond to the upward movement. On 
Thursday it sold up to 914, but reacted some- 
what. To-day (18th) it is at 90}, and the pros- 
pect for a sharp advance seems bright. 

Other city shares are held at better figures. 

In Brooklyn no particular change is to be 
reported, although any difference in bid price 
over those previously noted is in favor of the 
holder. 

The Laclede Company’s new securities are to 
be listed on the New York Exchange. 

Some inquiry for Boston gas (common stock) 
was made early this week. 
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Position Wanted 
”| AS SUPERINTENDENT OF GAS WORKS 


} | By a man of large experience in the manufacture and distribu- 
- 558 | tion of both Coal and Water Gas. 
| improvement of old plants a specialty. References Al. 


Construction of new works or 
Address 
“J. E. W.,” care this Journal. 


ENGAGEMENT DESIRED. 


750-tf 











tr ; , 567 | | A Superintendent, with several years experience in the manu- 


facture and distribution of both coal and water gas, is open for 
Construction or improvements a specialty. 
Address 


an engagement. 


References Al. 
743-tf 


POSITION WANTE D 
As Superintendent of Gas Works, 


By a young man who is thoroughly familiar with Oil, Coal, and 
Water Gas, and has fair knowledge of Electricity. Graduate 
Address 

“ CHEMIST,” care this Journal. 


WANTED, 


To correspond with parties having 


A SECOND-HAND CAS ENCINE, 


of 15, 20, or 30 horse power, for sale. 


PORTSMOUTH GAS AND ELECTRIC CO., 
Portsmouth, Ohio. - 


6 PER CENT. 


First Mortgage Bonds 


ON CAS WORKS 
SITUATED IN 


“Cc, S.,” care this Journal. 








746 tf 











750-2t 














GROWING WESTERN TOWNS. 


Principal and Interest Guaranteed. 


INTEREST SEMI-ANNUALLY. 


For sale by the undersigned, who will furnish all necessary in- 
formation regarding them. 


77. R. TEMAS, 42 Pine dood N. Y. City. 


Simpkin & Hillyer 


RICHMOND, VA. 


MANUFACTURERS OF 


Gas WOTKS Apparat 


BENCH CASTINGS, CONDENSERS, ~ 


Scrubbers, Purifiers, Dry Center Seals, 
FOUR-WAY VALVES, CAS VALVES, 


SULPHATE OF AMMONIA APPARATUS, 
TANKS, ENGINES, BOILERS, 
PUMPS, ETC., ETC. 


Plans, Specifications and Estimates furnished for new works, 
or alteration of old works. Correspondence solicited. Works, 














Newport News, Va. 








550 American Gas Light Journal. Oct. 21, 1889. 








PHILADELPHIA. NEW YORK. CHICACO. 
STEPHEN A. MORSE, President. EDWIN F. MORSE, Secretary. 
GODFREY REBMANN, Vice-Pres. CARLTON M. WILLIAMS, Treas. 
Water Gas, and the treatment of Natural Gas by the McKay- | 


— 
yoo ra = eet Good references furnished and satisfaction | § I AN DARD GAS LAMP CO., 
yy WYN 


Address * D..” care this Office. | : og Main Office, 411 Cherry St. Factory, 1101, 1108, 1105 Frankford rt 


Bart Street Lamp Mfg. Co. Suatinacemnaenina, woe 


It is to the interest of Gas Companies and Cities to double the efficiency of the 
light on streets b: a using Dyott’s Patent ‘CHAMPION ” LAMPS. bs dl save 50 \ 
ver cent. over others in cost of repairs, are ornamental, and indestructible except 
MANUFACTURERS OF 
We manufacture every description of Plain and Ornamental Lamps, Posts, 
No. 29 Champion. Brackets, Clusters, ete. Correspondence solicited. Aivcheas Set Linn 
Streets, Parks, Public 


»y violence. 
Buildings, Railroad 


Our Patent System of Instantaneously Lighting Gas (without electricity), for 
cn eae GASHOLDER PAINT. 


— ~~ Depots is unequaled. 
Use Only 


Situation Wanted as Manager or Supt. 


A young man who is a hustler in the gas business desires a sit- 
uation as Superintendent or Manager of a Gas Works. Has had | 
experience in the manufacture and distribution of Coa) and | 





| 
} 











yott’s igh Candle Power Burner is a very mg oe he: lamp where a concen- 
cont and bril 


iant light is bee pel in Hotels, Stores. 
‘Special Drawings furnished and Estimates cheertullt giv on, either from Arch- 








A Specialty. 
Office ana Salesrcom, THE COVERNMENT WATERPROOF PAINT. 
40 & 42 COLLEGE PLACE, = N. Y. CITY. Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


Gas Companies and others intending to erect Lamps 


and Posts will do well to communicate with us. |THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass. 

















The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 


WELSBACH SYSTEM 
Incandescent Gas Lighting. 


OFFICE, DREXEL BUILDING, PHILA., PA. 


Ata Meeting of the Gas Trustees of the 
City of Findlay, held August 28th, it 
was “Resolved, That we recommend 
the general adoption of the Welsbach 
Light, owing to its excellence and 
economy in the use of gas.” 

















Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. FP. WHITTIER, - - 499 Wythe Av., Brooklyn, N. Y. 
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is It will Save from 50 to 





LAGLEDE oe E BRICK MANUFACTURING COMPANY, 


ST. LOUIS, MO. 


Exclusive Agents in the United States 


FOR THE 


(O28 SYsteli ol 














| eee 



































IT IS THE COMING BENCH T 
FOR MAKING COAL GAS. 





















































60 per ct. in Labor. 


ESTIMATES AND PIUANS FURNISHED BY THE 


LACLEDE FIRE BRICK MFG. CO,, ST. LOUIS, MO, 





ROOTS’ NEW GAS EXHAUSTER. 





‘ 
7 
tm 
~~ 





CONSTRUCTED ON ENTIRELY NEW PRINCIPLES. 


THE ONLY EXHAUSTER MADE WHERE 


The Parts Needing Attention are External and Easily Accesibles. 








Senda for Descriptive Catalogue and Price Iist. 


P. H. & F. M. ROOTS, Potentess and Manufacturers, CONNERSVILLE, IND. 


8. 8S. TOWNSEND. Gen. Agt., 22 Cortlandt 8t., N. Y. 


COOKE & CO., Selling Agts., 22 Cortianat St., N. Y. 
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KIRKHAM, HULETT & CHANDLER, LIMITED. 


PATENT “STANDARD” WASHER-SCRUBBERS 


Erected and in course of construction at present date: 






































Capacity. Ca Cc 
SRN Set eee A Cubic fee “sy any | Dablin Cubic wy pet day, | Cubie ~ Cuble feet dor aa ; 
7-1 gg | tl ne Nag—gd epademe emetates 3, - LonDoN—Continued. Ober Schlesian...... .......-. 1,500,u 
——_. ere SCRE Hon ol bo pal nS iE pay rrr. 2,500,000 | Otto & Co.’s Coke Wonks .... 1,500,000 
Allegheny. 0. 80a. pr one | ceemeren peta one> Sato _— Pancras swemecsecece soos 1,500,000 | Plymouth............ ....... 2,000,000 
Achtct-ander-Liyne.--.......1950/000| Derby, U.ScA.-...-.-2... 990,000| — Pimllog.. 222222227777 2,000,000 | Preseote neo 150,000 
Amsterdam. .......20...--0+- raoreo | Denver | gh aS 1 300,000} Nine Elms..-..2.2.20.0.. 3,000,000 Providence, U.S.A KO Foleo 
— ee ee es 000, ep eens - ee as 750,000 
ee 300,000 itt | a sasrunatensenbenesetene seeieee 
Animal Charcoal Co......... 200,000 Sininiie, a ee oA Ate. 250,000 South Metropolitan Co:— Reamenresness “aProe nel eae 
Altoorn i GRRE 350,000 | Duned r ites 7 Y L Portemouth i Lathe ha caine cy 2,500,000 
a ee et —------ Pittsbu iy WALL 2,500,000 
ifo 1,000,000 | Detroit, U.S.A............ 750,000]  Woolwich......---.... a Portland,” ss... 580,000 
--- -1,250,000 | Edinburgh ....... . -- 1,500,000 Se - 
oO eetetern nent sie eat 1,250,000 | eg enanneat 2,000,000 Da ccs cantiny shall 000 ve 
. 1,250,000 | Enfield... .2.2.222 000200002. 300,000} Lea Bridge............---- 000 w wssncodabete 
1,000,000 | Essen .22 222 .0020..221.1.225. 300,000] West Ham.......-.... ---- 000| Rouen............. Bs ial 
= siddins ‘oso issn eshoveliccnl EEE ceininewiibbeind boiacos news STEM cco ccacnccnccus envied 000,000 | Ramsgate...... .......--...- 
brean, $.000,000 | Falmouth ---2--20 0.202022. 160,000 |e nace ceceee sees 3,000,000 | Reigate...... 2.0.00 0202222 
a eeee sesene , 0 ee A we TTT reese sereee se" "3'000,000| Richmond, U.S.A.... .... 
Baltimore, 8 gp a aT 400,000; «« ~eoupetinsns wovves sons — ek tas 
ee ymca 6 cba ounp nc bee Oe taneel 3,000,000 | Runcorn Soap Co..... ....... 20,000 
ied. nw... ae —— u woccnce SUED co ccac cscnseccccce coe: 2,000,000 | Rockhampton, N. 8. W....... 125,000 
Bishops Stortford..--.---.--. 150/000 | Freiburg 2-227 eeelinne 560/000 | Reading....-..-...-s2ss 2000000 
Stik san once sundae SANDEE ta ccwn cane -coec-aeasce SR aa aren ae RNR ae 0 (ieee ea 900°000 
00, | Goole. . ..........---+-- +--+. y , Oat ae Eee 600. ED  . cosweeels “eeans 
Brussels... -.-.-----+----+- ——_ Glossop.. ..........---.------ 300,000) Liverpool............ ...-... 2,000,000 Salford ...... ...... «+. eee 1 250,000 
=o cwcessee -ooe cose MND | GRMMMINDA......-..00c-.-...- SOR a 2,000,000 1,750,000 
i, elacate steve elie , 750,000 | Gloucester. <2 000020020 + Seeman Mi yo wueunemeeeeee 
Bann TT Tra trt HR, 000 | Gera... eecee cece ee 2,000,000 | Smethwick...... 2.00.2 222.. "750,000 
orn Setigapieniemetaneme a Sp NRE dace veosc esas en ‘t seteeeteeene ceeees -2,000,000 | Sydney, N. 8. W........-.-.. 1,000,000 
Birmingham. . -5,000,000| Grieg «..-.. . at RL. canpetassepciengel 3,000,000 Be , momenowe inns 1,000,000 
ee ence chat ee ere “1'500.000 eee, | U. S. z. teens pn Lincoln wee e cece cece eneeeeees 1,600,000 Sf aaa eee eees 2,500,000 
a re -secececeee- 200, ET Pe re Bes SE 600,000 ef | ewee cece ecce 50,000 
eee ne none pay aed a. wececceecee- COON00] Kowal, 0.6. A........... 1,000,000 St meee cece cccce 50,000 
Baratisland --- ------------ , %50,000| Holywood...............---- 125,000| Louisville “ ........... 1,500,000 | Sunderland, ........ ........ .1,500,000 
ee oe £05) G6, Senephe, U.8.A ...... ‘50,000 
Se ces tamales: ene 250,000 450,000 Sevenoaks................0-- 000 
es e . Pan 150,000 750,000 | St. Petersburg... idetiobone akuane 000 
a pe ain — ronn 200,000 CL a eee 000 
Boerliee & esanphneneteseess ¢ Havana, ( Cuba. ........... 750,000 000 | St. Louis, U.S.A 000 
Z | Hastings ---2-----.---- -1,500,000 | Luckenwalde.......... ..... 330,000 sa 000 
Ftd = Hudderstield.. 2 EERE « 300,000 | Liegwitz.................... 300,000 " ,000 
Buffalo, U.S.A., Mutual. 750,000 “ rsosscecen ses SEQGGS| Limon, U.S. A.......... MBOe| ROROSG—.- -.---------0--- ay 
en eel ae wees s+seee-0-- 1,500,000] Lawrence “ .......... 500,000 | Silesian Coal Co. . 600,000 
Brookline, U.S.A. 500,008 | Hof ---- «= --vo- -neaae e000 200,000 | Lynn Fe pesaten nee 300,000 Francisco, U.S.A -..-2,000,000 
any » U.S.A. ........ any ampton Wick. ............- 500,000] Lyons.............. ...-..'- 1,500,000 ---- 2,000,000 
See Sti merase tree ree: cae Heckmondwicke. ............ 500,000 | Maidstone................... 1,000,000 | Sheepbridge Coal Co......... 40,000 
Berlin... -.- = “100,000 eg PORE ENE: 100,000 | Marseilles...... ............. 1,500,000 | Stettin ...............2...... 200,000 
See ak eee Ha I csan oxcnpeccde 350,000 — ESR 1,500,000 | Singapore.......... ......... 300,000 
—— y wiaee — pe ones soncce cocccsccces one kenitiimiedie ccewse aangie 500,000 oes waaceseenes wens ceeeee 500,000 
Beck & Co.. St. Louis... , ER NEtre none tease conse REIMOS 0... 2252.22 _.... 250,000 | Tonbridge................00. 150,000 
Barmen ea tei mee a oes wnennweeseeees See 1,500,000 | Tipton.......... 2.2... .e.2e. 400,000 
es Sie =-o--- lartford, a 7 6 eae ey oe epee 1,500,000 | Totteuham .... .............. 1,000,000 
Brooklya, ome Eee , aE a 1,500,000 | Toledo, U.S.A............. 750,000 
. ene y I ee. ee 1,500,000 DEORE 2202. ccce cccsesvce 1,000,000 
> -- ead ---1,000,000| Tiksley ...--20 2.2222 cose die tee 1,500,000 | Uxbridge..................2. 300,000 
Brauner, Mend & OO nee Ilford MEIER Manchester.................. 2,500,000 | Valparaiso........ ........ 500,000 
Shabennom ycsewerse oo ingston-on- Hall ... Middleton................... 400,000 West Bromwich............. 1 000,000 
Cheltenham...........---++- 000| Kidderminster....-.  <.-.2-- Manley, N.S. W.... ..... 100,000 | Willenhall...... 2.2... 2.2... "250,000 
enone eon ns 000 | Kidsgrove....2----20---2-0-- 000 | Minneapolis, U.S. A__... 750,000 | Weston-super-Mare.......... 500,000 
ee a audiosinetth seeiap on Koni pore. en eiakin sept oi Magdeburg...... ........... 300,000 | Waltham.................... 150,000 
ao ea Pee Kin s Lynn eos cecece cocces 000 Memphis, U* = Vie. 750,000 Wormwood Serubs........... 300,000 
oo a a sieaiieaia Nottingham ................. 1,250,000 Williamsburg, U.S.A.... 600,000 
Qincinnati, “ ne _ ERR Raa 00 ooo | Wellin 72 TeSo00 
= The Gaaight and Coke Co, TUITE Soon | Warmth 20-2002 300 
ag " 000 | Beckton.....-------------- 1,250,000 o Saeeis sone i-50 1,500,000 | Wheeling, U.S.A......... 500,000 
“a pe o cone seceee oocee coce ky eat aie be a ,000,000 | Walker........ 2.0.2... 22... , 
ho aa |---| lr coat peamannenien 1,250,000 | Newport, U.S.A.......... 430,000 | Westgate................ ... 100,000 
Crewe... nebmeis = ERI Coo mtcasaraniees saea Ons | Newmarket... ....---.- 150,000| Wilmington, U.S.A ...... , 
Colonial Gas Works Co... 7 "100,000 at. Le sepals Sia oma, Newark, U.S.A....... .... 680,000 | Windsor, N.S. W............ 100,000 
a aelieaianantiags.dpbiiats 300,000 are 1,250,000 | Northfleet...... ............. 200,000 | Wolverton......-. .... ...... 100,000 
on uma SAEED SRE: 600.000 a Cees ot ee 2,500,000 aa York, UB.A .... 0. 2,000,000 Wellington, N a We PC 000 
eis... iti 4 TI 600,000 | Whitchurch... ......... -... 175,000 
Driffield. .................... 100,000|B Vertown ..-. ..-.--e-0--- --1,000,000 Neweaatie, WN. 8. W.. ---- 200,000 Washington, U.S.A Bieger: 2,000,000 
hia nea eared lina eae eta ate 2,000,000;Numea, = “  ......... 100,000 | Wallasey ........ seeeeicatanst ee 
ukenfield--.----2 222-222. 500,000 | fesse cose ennenen 1,500,000| Namur............ .......... 250,000 ——__taalanpeabesntes 150,000 
VEE eee ovecencneecocee oe 1 730,000} sean eee cee cones -11s500,000| Newark 22020002 cee vi 350,000 | Wargen........-... 02. wees = 200,00 
iiac esc cere ee es Corns 1,500,000 | Oldbury ........---...-+--++ 500,000 | Worcester,U.S.A......... 750, 
Deal anne vnvesnvves vovnve eee 1,200,000) fees aeeeee seen eee 2,000,000 | Otley........--0+.0-c-. 20... 200,000 | Yeadon.......... 000. cee eee. 500, 
SCOSST CUTE Cee eeEeceeess uv i (“== eeccee cove coccce coe 1,500,000 Oswestry ab wiih dnlteme ee eeu 250,000 Yeovil eeecce seces eecesesasees 250, 

















SOLE ACENT FOR WESTERN HEMISPHERE, 


GEO. SHEPARD PAGE, 69 WALL STREET, NEW YORK. 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILADELPHIA. 





OFFICERS - 


WILLIAM W. GIBBS, President. 
GEORGE PHILLER, Vice-President. 
SAM’L T. BODINE, Gen’l Manager. 
RANDAL MORGAN, Gen’l Counsel. 








EDWARD C. LEE, Seec’y and Treas. 
ALEX. C. HUMPHREYS, Gen’! Supt. 
WALTON CLARK, Ass’t Gen’l Supt. 
H. H. EDGERTON, Chem. and Eng’r. 





DIRHICTORS: 
GEORGE PHILLER, HENRY C. GIBSON, WILLIAM G. WARDEN, 
THOMAS DOLAN, WM. T. CARTER, SAM'L T. BODINE. 





BUILDERS, LESSEES AND PURCHASERS OF 


+#*GAS WORKS+# 











Orders solicited from Large Cities, Small Towns, Mills, Institu- 
tions, from all who want more Light for Less Money. 
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People’s Gas Lt. & Coke Co..Chicago, IIl. 
Illinois Light, Heat & Power 


Elgin National Watch Co. . . Elgin, Ill. 

C. R. I. & P. R. R. Shops. . Chicago, Il. 
Decatur Gas Lt & Coke Co.. Decatur, Il. 
Niles Gas Light Co........ Niles, Mich. 


Madison City Gas Light Co. Madison, Wis. 
South Bend Gas Light Co. .South Bend, Ind. 
Sheboygan National Gas Co.Sheboygan, Wis. 
Salina Gas Light Co....... Salina, Kansas. 
The Rathbun Co 
Jefferson City Gas Lt. Co . 


Lima Gas Light Co.. 


No 


NATIONAL GAS LIGHT AND FUEL COMPANY, 


218 La Salle Street, Chicago. 





THE SPRINGER SYSTEM 


Minneapolis Gas Light and 


Bellevue Water and Fuel 
Gas Light Co 


Los Angeles Gas Co........ 





| St. Johns Mutual Gas Oo. . 
| Stillwater Gas Light Co... 
| St. Paul Gas Light Co ..... 
| Emporia Electric and Gas 


eine Deseronto, Prov.Ont.| Light Co................ 
.Jefferson City, Mo. Van Wert Gas Light Co.. .. 
Mankato Gas Light Co..... Mankato, Minn. Lansing Gas Light Oo...... 


..Lima, Ohio. 


ee ee Minneapolis, Minn. 


Bellevue, — 
County, K y- 


Bucyrus Gas Lt. & Fuel Co.Bucyrus, Ohio. 
Morris Gas Oo,............ Morris, Til. 


Los Angeles, Cal. 


Newton Illuminating Co....Newton, Kansas. San Diego Gas Fuel & Elec- 

Wellington Light & Heat Co.. Wellington, Kansas. err San Diego, Cal 
Chippewa Falls Gas Lt, Co..Chippewa Falls, Wis. | Sioux Falls Gas Oo......... Sioux Falls, Dak 
Elkhart Gas L.t & Coke Co. . Elkhart, Ind. | Dakota Gas and Fuel Co.. .Grand Forks, Dak. 


.8t. Johns, Mich. 
Stillwater, Minn. 


St. Paul, Minn. 


Van Wert, Ohio. 
Lansing, Mich. 


San Francisco Gas Lt. Co... San Francisco, Cal. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 


Fuel and Mumineting Water Gas Works. 


REFERENCES. 


Shelbyville Gas Light Co. ..Shelbyville, Ind, 
Great Falls Gas Light Co.. Great Falls, N. H. 
Belleville Gas Oo........... Belleville, Ontario 
Rochester Lt. and Fuel Co. . Rochester, Minn. 
Northwestern Gas Light and 
Lae ere Evanston, Ii. 
Lincoln Gas Light Co...... Lincoln, Neb. 
Davenport Gas Light Co ... Davenport, Iowa, 


Municipal Gas Co.......... Albany, N. Y. 
Alliance Gas Light Co...... Alliance, Ohio. 
New Gas Light Co......... Janesville, Wis. 
*Chicago Gas Light & Coke 

SRR eee: Chicago, Til. 
*Joliet Gas Oo............. Joliet, Ills. 


*Superior Light & Fuel Co.Superior, Wis. 
*Kewanee Gas Light Co...Kewanee, II. 
*Standard Gas Light Co... .New York City. 





* Building. 








W.C. WHYTE, - 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it seditebie to consult 


W. C. Whyte, who for over 30 years has made a specialty of 





Tank on _ Mason Work. 


Fifty Tanks now in operation show the sort of work done. 


No. 15 Cortlandt Street, N. Y. City 


, tes 
ay aes vat BANC, 








Address 
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CONNELLY «& CO., 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 


N Saves money, saves labor, and is the most efficient purifying agent ever offered as a 
sa ‘ 1 . . *. 
IRON SPONGE.” substitute for lime. Now used in every State in the Union, and purifying daily over 


thirty-fwe million cubic fest. Should be used in every gas works. Its own saving will pay for it many times over. 





AUTOMATIC Has been on the market but three years, and in that time has been introduced more gener ally 

than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 


STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 

Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

EXHAUSTER. but little space; uses very little steam ; operated by ordinary workmen; saves formation 

of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for miaing air with oil gas. No works 
tvo small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., No. 111 Broadway, New York City. 


WILBRAHAM GAS EXHAUSTER !4f'S ENGINEERING 0, 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
Toburn COKE SCREENINCS (or Fuei. 
ARMINGTON & SIMS C0. ENGINES, 


Belting direct to Dynamos, without -sing Shafting. 
SEXD FOR CIRCULARS. 


REFERENCES —Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 
N. Y.; Brookline Gas Co.. Brookline. Mass. 


Practical Electric Lighting 


By A. BROMLEY HOLMES, A.M.I.C.E. 
| With 87 Illustrations. Third Edition. Price, $1.00, 














Electric Light Primer. 


By CHARLES L. LEVEY. 


A simple and comprehensive Digest of all the most importan 
| facts connected with the running of the Dynamo and Electric 
Lights, with Precautions for Safety, etc. 


WILBRAHAM BROS., Price, 50 cents. 
PHILADELPHIA, PA. A.M. CALENDER & 00,, 42 Pine St.,N.Y. 











SELLING DEPARTMENT IN THE 
UNITED STATES. 
{7 Cortlandt St. 


Condensing or 
COMPOUND Non-Condensing. 
16 SIZES, 5 to 500 H. P. 

Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 

13 Sizes in Stock. 


STANDARD 5 to 250 u. P. 


3000 in use in all parts of the Civilized World. 
6 Sizes in Stock, 


JUNIOR $t050 H. P. 


An Automatic Engine cheaper than a Slide Valve. 
Wet Buitt. ECONOMICAL, REUABLE. 


Over 300 Sold the Pirst Year. 
All the above built strictly to Gauge with 
INTERCHANGEABLE PARTS. 
REPAIRS CABBIED IN STOCK. 
SEND FOR ILLUSTRATED CATALOGUES. 


Westinghouse, 


Hathaway Building, Choreh, Kerr 
& Co, 


Westinghouse Build’g, 
Chicago, 156, 158 Lake St. 
Philadelphia, 608 Chestnut St. M. R. Muckle, Jr. & Co, 
St. Louis, 302, 304 Washington Av. 
Kansas City, 312 Union Avenue, 
Denver, 1330 Seventeenth St. 
Omaha, 1619 Capitol Avenue, F. 6. Ayer. 
Pine Bluffs, Ark. Geo. H. Dilley & Sons. 
Salt Lake City, 2598, Main St. ) Utah & Montana 
Butte, Mont. _,, Granite St. Machinery Co. 
San Francisco, 2, 23 Fremont Street, Parke & Lacy Co. 
Portland, Or. 33, 35. Front St. Parke & Lacy Mch. Co, 
Charlotte, N. C.36 College St.) ; 
Atlanta, Ga. 458, Prior St. i The D. A. Tompkins Co, 
Dallas, Tex. Keating Imp. & Machine Co, 
Chattanooga, Tenn., 6. B. James & Co, 











PITTSBURGH, PA.U.S.A. 


TheWestinghouseMachineCo, 





WESTINGHOUSE 
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CHAPMAN VALVE MANUFACTURING CO,, LUDLOW VALVE MFC. C0, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Rte, 


Aliso, Cate Fire Hydrants With and Without Independent | 
Nozzle Vaive. All Work Cuaranteed. 
WORES & GEN’L OFFICE: TREASURER'S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 

















; Bl — 
FParson Ss Steam Ow 'e?, OFFICE AND WORKS, 
FOR IMPROVING BAD gg ge FOR BURNING apespae O38 to 954 wiver Street and 6 to 83 Vail Av., 





PARSON’S TAR BURNER, # 2 48 
FOR UTILIZING OOAL TAR AS FUEL. g 7 cee 
PARSON’S AIR JET TUBE CLEANER, EE ae 
FOR CLEANING BOILER TUBES. s S: Fs i! 

These devices are all first-class. They will be sent to any responsible party for trial. No sale ase a 3 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. |Q ri : 
H. E. PARSON, Supt., 38 & 35 Liberty St., N.Y. a!é aad 
aha. | Bors 
MILLS’ REVERSIBLE LIME TRAY, a i 
>O B 233¢a@ 

= > 




















== WOODWORK gaa, John McLean 


Man’facturer 
Of Every Description 


te Gas 
mu’ NEEDED BY GAS WORKS. VALVES. 


298 Momroe Street, N. Y. 








SEND FOR CIRCULAR AND PRICE LIST TO 








FCEORGE A. MULLS. _...........— 


No. 20 East Barre St., Baltimore, Md. | . 


eversiace-Stroncest-Most Durasie-Most Easity Repaineo. 























VAN DUZEN 


CAS ENGINE The Management of Small Ba 
Nn? NO ENGINEER. Gas Works. = 


No Extra WATER RENT 
or INSURANCE. 

ORS Cee. BY C. J. R. HUMPHREYS. 
DURABLE, RELIABLE. 
SAFE and ECONOMICAL. 
Send for description and prices. Frice, $1. L TH AV NE RK. 

Van Duzen Gas Engine CC. Orders to be sent to A. IZ. CALLENDER & CO., WE ALSO MAKE THE CHEAPEST AND STRONGEST 


_49 E. 2nd St., CINCINNATI. ° 42 PINE STREET, NEW YORK. | REVERSIBLE BOLTED TRAYS IN THE MARKET, 
J. A. MacKinnon Machine Co. , Agts., 22 Warren St., 











THE CLERK GAS ENGINE co.,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STELN, Sec. 8. LEWIS JONES, Asst. Sec. A.J. DOTY, Supt. 














The utility and convenience of the Gas Engine being no longer an ojen question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn mg, simplicity, and ease of keeping in 1-pair, and that it gives the greatest 
+ mount of power for the least money (both in first cost and expense of running) of :ny engine made. In support of 
this claim we refur to the test of the Gas Engines made under the direction of the A‘erican Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are esp vially adapted for continuous 
running under hea7y loads, and we can refer to Engines which have run 22 hours a day (rt months at a time 


Made in Sizes of 6 10 15, 20. and 25 Horse Power. All Enaines Guaranteed for One Year. 




















Oct. 21, 1889. American Gas Light Aournal. 557 








GAS STOVES. GAS METERS. GAS STOVES. 


THE AMERICAN METER CO., 


MANUFACTURERS OF 


GAS METERS, 


Station Wireters, 
METER PROVERS, PHOTOMETERS, 


més PRESSURE GAUGES OF ALL KINDS, 


Standard 3 Dia aghregn Dry Meter. Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the quantity and Quality of Gases. 


GAS STOVES FOR HEATING AND COOKING. 


Sole Agents in the United States for 


Verity’s Patent Gas Fires. 











"BACK OF GRATE. 











Circulars and Price Lists on Application. 








MANUFACTORIES, 


508 to 514 West Twenty-second St,, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 





AGHINOITES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal 
No. 810 North Second Street, St. Louis, Mo. 


—_— ——o) —— — 


CAS STOVE SHOW ROOMS, No 242 Sixth Avenue, New York City. 
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RETORTS AND FIRE BRICK. RETORTS AND FIRE B BRICK. a _RETORTS 4 AND FIRE BRICK. 
J. H. GAUTIER & CO..|LACLEDE FIRE BRICK MFG.CO, MANHATTAN 
CORNER OF MANUFACTURERS OF FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS,| Fire Brick, Gas Retorts, RETORT WORKS 
JERSEY CITY, N.J. | AND 


ST. LOUIS STANDARD SEWER PIPE. ADAM WEBER. 


( ‘la y { ya S es et rt Clay Material, Fire — ; : e Linings, Chimney ig Cl AY GA § RE i OR T S 
(6) Ss, Dry Milled and Crude Fire C lays, etc. 
OFFICE AND DEPOT AND RE I OR I SE T T INGS 


Gas House Tiles, — 901, 903, ana 905 Pine streot, | FIRE BRICKS, TILES, ETC., 
ST. LOUIS, MO. Office and Works, 16th Strect and Avenue 0., N. ¥. 


Fire Bricks, Etc. Etc. —————___ — 


ESTABLISHED IN 1845. 


MANUFACTURERS OF 











Ground Clay, Fire Brick and 
Fire Sand in Barrels, B. KREISCHER & SONS, | 


J. H. GAUTIER. C. E.GREGORY. C. E. GAUTIER. 
BROOKLYN 


cay Halon & Fire Brik Wark, Cas Retorts, 


(EDWARD D. WHITE & CO.) 
Manufacturers of Clay Meter Fire Brick, TTL ES, FIRE BRICK. 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. | 
Office, SS Van Dyke St., Brooklyn, N.¥. | AND EVERYTHING IN THE FIRE CLAY LINE. 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 

















Works, — ESA BNGte—- Office, Rooms 19 & 20, Lewis Block, 


LOCKPORT STATION, PA. JAMES GARDNER, JR.., PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIiGLGTIAM GARDNER w&w SON. 


Fire Glay Goods for Gas Works. 


CHAS. H. SPRAGUE & SON, No. 70 KILBY STREET, BOSTON, MASS., Agents for the New srciaed States. 








2&4stnesi, EXIWEILT. LEN @, New York City. 


Clay Gas Retoris Enameled, Fire Brick, i aut Tiles 


MUNICH REGENERATIVE AND HALF-REGENERATIVE BENCHES. 


Portiand Cement, Fire Cement, Retort Enamel, Retort viene = etc., etc. Correspondence ee Solicited. 











= 
j 
. | THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 
GEO. = 1 saan CHAS. A.REED, | 
C " ICAGO Sec. & Treas. 


Retort and Fire Brick Co., Parker-Russell BALTIMORE 


Fire Clay Goode of all Kin i Mining and Mfg. Go., RETORT & FIRE BRICK CO, 


AND BEST QUALITY ONLY. City Office: 


Regenerative Furnaces & Water Gas Goods. 
45th St., Clark to La Salle, Chicago. 


—_—— 4 - QAKHILL GAS RETORT & FIRE BRICK W’ KS ‘Clay Retorts, Blocks & Tiles 
GEROULD'S IMPROVED RETORT CEMENT. Our immense establishment is now employed almost entirely tn | ; 


facture of materials f | 
A Cement for patching retorts, putting on mouthpieces, and mene * al | Fl R E BR | C K, FIR E C LA Y, 


making up all bench-work joints. This Cement is mixed ready GAS COMPANIES. | A N D F | K E C E M E NT 
a 


for use. Economic and thorough in its work. Fully warranted 


American Central Building, | MANUFACTORY AT 
Broadway & Looust, St. Louis, Mo. = i ge ysy POINT, BALTIMORE, MD. 


PROPRIETORS OF THE 








We have studied and perfected three important points. Our re- 










to stick. For recommendations and price list address torts are made to stand changes of temperature, the strongest | Ked and Buff Ornamental! Tiles and Cnuin. 
LD &co heats of the furnace, and the abrasion of feeding and emptying. ney Tops. Drain and Sewer Pipe (from 
ah 2 to 30 inches), Baker Oven Tiles 
CS. Le. GS. 7 | ‘We furnish and build Half-Depth or Full 9x 19x9 end 10x 10 x2 
5 & 7 Skiliman St., Brooklyn, N. Y. REGENERATOR FUBNACES 
| of different kinds and most approved styles. | WALDO BROS., 88 WATER ST., BOSTON, MASS 
Western Agent, H. T. GEROULD, Mendota, Dl. | Correspondence solicited Sele Agents the New England States, 
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HENRY MAURER & $0%,) RID. BREDEL, 


R ETOR T 'W ORKS : on FOR THE COMPLETE 

wereccsencs's « ETBCUOD ald Equipment of Gas Works. 
Gas SOLE PROP 

panoz Sarre, KLOENNE PATENTS 


Fee ee. ee, Bie FOR NORTH AMERICA. 


senaietncfemnes REGENERATIVE FURNACES. 


(900 Retorts are now fired in America by the Kloenne-Bredel System.) 


SHLE-SHALING MOUTH PIBRCES. 
(Over 800 Now in Use.) 


Standard Condensers. Washer-Scrubbers. 
TAR WASHERS FOR WATER GAS PLANTS. 


(In use in the works of the Chicago Gas Lt. Co.) 


GASHOLDERS. 


Bredel’s Automatic Gas Governor. 














Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J.; Mr 
E. G. Cowdery, Milwaukee, Wis.; and Mr. Theo. Forstall, Chicago, Ils. 
For further infomation, address 


| SD. mee, 


J. H. GAUTIER & CO., - Jersey City, N. J, No. 208 East Seventeenth Street, N. Y. City. 


| 





Address as above, or D. D. FLEMMING, Jersey City, N. J. 


THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


SMITH & — MF6. CO., 


No. 245 Broadway, = = = = New York City. 














WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 

‘* We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 
Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenne? Self-Sealing Retort Door. entire satisfaction.” 

















EDGEWATER LIME WORKS © G=ROU=D's —ERIEDRICH LUX. 
Chas. F. McKenna, Proprietor. System Gas Bookkeeping, Ludwigshafen am Rhein and London. 


S H E L L L I M E § Approved and adopted by many of the prom- Too Mass 


iment Gas Engineers of the Country. 


Lime by the Cargo for Gas Purification. GAS GOVERNORS, 


Sample Sheets and Price-List furnished free on application to 
EDGEWATER, BERGEN CO., N. J. een eic Bal 
Write for Testimonials an Prices. | . P. GEROULD, - - Mendota ill. | Gas aiance. 
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GAS AND WATER PIPES. 


GAS AND WATER PIPES. 


ENGINEERS. 





SAM’L R. SHIPLEY, Pres. 
HENRY'B. CHEW, Tre 


JAS. P. MICHELLON, Sec. 
WM. SEXTON, Supt. 


\ 5 
stb QUOUCESTER CITY, W, 





Cast Iron cas Wale Pes, st vas Fin irra Grasholders. &c. 


Office, Rooms 61 and 63 Bullitt Building, 131 8. 4th St., Phila., Pa. 


WARREN FOUNDRY AND MACHINE 6CO., 


Established 1856. 

















Works at Phillipsburgh. N. J. 
New York Office, 160 Broadway. 





FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


DENNIS LONG & COMPANY, 


Bo. LOUISVILLE, KY., 


















4 YE, Eb | 


Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS |= 


OF ALI SIZES. 











Kine’s Treatise on Coal Cas. 


A stan ard text-book for the Engineers and Managers of Gas Works, and for all who are concerned 
or take an interest in the manufacture and distribution of Coal Gas, and in the utilization of the 
Secondary Products resulting thercform ; treating also of the Gas Engine, and of Gas Cooking and 
Heating Appliances. 


In 3 Vols. Price per Voi., $10. Sold either by Volume or in Sets.* 


AM. CALLLENDER & CO., 42 Pine St., N. Y. 





P. D. WANNER, Chairman. 
Secretary. 


‘- - MELLERT, Mangr. of Wk 
R. B. KINSEY, A. KN Treasurer. 


OPP, 


MELLERT FOUNDRY & MACHINE CO. Lu. 
and READING FOUNDRY CO., Ltd., 


Reading, F’a. 





Specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 
oes ema ae ttenanene ss rama nent mA 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 





GENERAL FOUNDERS AND MACHINISTS, 
Solumbus, Chio. 


M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Ofice, Corbin Building, 192 Broadway, N. Y. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor, 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 























Contracts taken for all Appliances 
required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 


WM. MOONE Y 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 








CAPACITY. 
Pians and Specifications Furnished. 


WM. GARDNER, 
Cas Engineer, 


Lewis Block, Room 20, Pittsburgh, Pa. 


Those who intend to make alterations in existing gas plants, or 
who contemplate the erection of new works, will find it to their 
iaterest to open correspondence with the above. Plans made 
and estimates furnished. 
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BARTLETT, HAYWARD & CO. 


Baltimore, : nAd. 








Triple Double, & Single-Lift PURIFIERS. 
GASHOLDERS, CONDENSERS 
[ron Holder Tanks, Scrubbers 
ROOF FRAMES. BENCH CASTING, 
Cirders. OlL STORAGE TANKS. 








BEAMS. 


The Wilkinson Water Gas em 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


HAZEL TON BOILERS. 
Gas Works’ Designed and Constructed. 


Pascal Iron Works, «=rsss"° Delaware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water & Sugar Works 


hag ee! 1 Waeeee! pani ROO 














Bench Castings. pe ts Iron Roofs. 


pie a= abd 


Condensers. Street Stops, 
Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 
Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, and Triple-Lift Cas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 


Plans, Specifications and Estimates for al] kinds of Machinery furnished on application. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION, : 


MILLVILLE, N. J. 
es’ he CHESTNUT ST. 
oxs{romee”" RD, WOOD & GO., = (sam 

















CAMDEN, 
GAST-IRON PIPE 1% to 72 laches in Diameter. 
Water Machinery and Gas Apparatus. HEAVY CASTINGS. 
HOLDERS, PURIFIERS, FLOORS AND ROOFS, 
LAMP POSTS, CONDENSERS, FLANGED PIPE, 
VALVES, BENCH WORK, FIRE HYDRANTS, 


METER CASES. 


Estimates and Specifications for | 

— a S eg NEW WORKS or EXTENSIONS sa 
Ls a) 2 

| a ae ' or ALTERATIONS of OLD ONES. 














—-. | HENRY PRATT & CO., 
ans an eee oe aus Office and Works, 


~iczcc” PRATT & RYAN WATER GAS GENERATORS, | tssn27 


anes Minis or | Arranged to Use Either Crude Oil or Naphtha. So Halsted St 


Aitoration of ‘Condensers, Scrabbers, Purifiers, and all Apparatus for Coal or Water G85. | cueaco, wu. 


Old Works. 
IRON ROOFS, BOILERS, TANKS, ETC. 
Orders and Correspondence Solicited. 


“KERR MURRAY MANUFACTURING CO, 


ENGINEERS AND CONTRACTORS FOR THE CONSTRUCTION OF 


GAS WORKS APPARATUS. 


Iron Roofs, Gutters, Retort House Floors, Bench Castings, Regenerator 
Furnace Castings, Rotary and Steam Jet Exhausters, Annular and 
Multitubular Condensers, Coil Pipe Condensers, Hot Tar 
Scrubbers, Tower & Rotary Washers, Purifiers, Center 
Seals, Patent Four-Way Valve Combination. 

Hydraulic Lifts for Purifier Covers, Ash and Southern Pine Reversible Trays, Meter 
~ —_ Bye-Passes, Hub and Flange Stop Valves, Lamp Posts, Wrought Iron Oil and 
Water Tanks, Coal Charging Wagons, Coke Dumping Barrows, Retort House 


Tools, Steam Engines and Boilers, Combination Pressure Gauges. 


Single-Lift and Telescopic Gasholders. 


STREET MAIN SPECIALS. 
Plans, Specifications and Estimates for New or Rebuilding of Old Works furnished on application. Address all communications to 


KERR MURRAY MANUFACTURING COMPANY, - FORT WAYNE, IND. 


A. D. CRESSLER, nrismitacotely Bianager. 























if 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 


JAMES R. FLOYD & SONS, CONTINENTAL IRON WORKS. 


(SUCCESSORS TO HERRING & FLOYD 
? ) THOS. F. ee : WARREN E. HILL and CHAS. H. CORBETT; V-Prests. THOS. F. ROWLAND, JR., Sec. & Tr 


Oregon Iron Works, P. 0, Station G., BROOKLYN, N. ¥. 
W. 90th & 91st. Sts., bet. 10th & llth Avs., ENGINEERS AND MANUFACTURERS OF 
NEW YORK CITY. Gas Holders 


Engineers and Contractors CONDENSERS, SCRUBBERS, VALVES, 
yea ean PURIFIERS, SELF-SEALING RETORT LIDS 


CONSTRUCTION OF Hydraulic Mains, 


And all other articles connected with the man- 


GAS WORKS <8 <i ufacture and distribution of Gas. 
cd } pcg aiiceal oa eee 


MANUFACTURERS OF H. RANSHAW, Prest. & Mangr. Ww. STACEY, Vice-Prest T. H. BrrcH, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


All Kinds of Castings ad STACEY MEG. Co., 
General Ironwork MANUFACTURERS OF 


cas apvanaros, siflgle and Telescopic Gasholders, 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. IRON ROOFS, BRIDGES, LAMP POSTS, 


Condensers, Scrubbers, Purifiers, Water and Oil Tanks, Coal Elevator Cars, 


Street Drips and Connections, COKE CRUSHERS, BENCH CASTINGS, 





























Valv Cos, 
Hydraulic Hoisting Purifier Carriage, And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Self-Sealing Retort Lids, Improved Rolling Mill Machinery and Heavy Castings a Specialty. 
Valve Stand and Indicator, Founary: beg: ae Iron Works: 
Seller’s Cement. 33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 
Plans, Specifications, and Estimates furnished for Construction | 
of New or Alteration of Old Works. Cincinnati, Onio oe 











Foon Fomiry Co,“ >ELE & FOWLER, 


0 SiC RNR Address, No. 39 Laurel Street, Philadelphia, Pa. 
CHICAGO, ILL. BUILDERS OF 


Gas Works Apparatus, G@ ASHOLDERS, 





PURIFIERS, CONDENSERS, Single and Telescopic. 
EXLolders Built 1884 to 1888, Inclusive: 
Bench YW oriz, | “Newport, R. I. Long Island City, N.Y. Port Chester, N. Y. Malden, Mass. West Chester, Pa. (2d 
—_ Oregon. ) Macon, Ga. New Rochelle, N. Y. Paducah, Ky. Lancaster, Pa. (3d) 
Allegheny, Pa. (2 |. York, Pa. Salem, N. J. (3d) Norwich, Conon. Tac ony, Pa. (two) 
SPECIALS, LAMP POSTS Atlanta, Ga. (2d 2d.) Chester, Pa. Omaha, Neb. (2d) Seattle, W. T. Mount Vernon, N. Y. 
5 N.Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d) San Diego, Cal. Binghamton, N. Y¥. 
toca, Cc RR UU BEB B BH RR rps bang Va. (2d.) Staten Island, 3 : Little Rock, —2 Northern Gas Lt. Co., of Concord, N. H. 
ss, ae tog I. Saugerties, N. ¥ Irvington, N. New York, N. Y. Dover, Del. (2d) 
1 R f a = meng e wn Clinton, Mass. (Lan. Mills)South lea aia: Westerly, R. I. Calais, Me. 
an Fl Atlantic ty J. attanooga, Tenn. Rye. Y. (2) Willimantic, Conn New London, Conn. (2d) 
ron ae OOIS ae oors. Augusta, Ga. Galveston, Texas. (3d.) Woodstock. Ont. Montclair, N. J. West Chester, N. Y. 
Waltham, a. ~ Omaha, Neb. Malden, Mass. Attleboro, Mass. Bay Shure, L. I. 
Plans and Estimates furnished for new works or extensions of | Mahanoy City, Fort Plain, N. Y. Staten Island, N. Y. (2d) Santa Cruz, Cal. Washington, D. C. 
old works. New Castle, Pa. Brunswick, Ga. Woodstock, Ont. Erie, Pa. \2d) 








SMITH & SAYRE MFG. COMPANY, 


G. G. PORTER, Prest. 245 Broadway, N. Yy. CHAS. W. ISBELL, Sec’y. 


Machinery & Anparatas for Gas Works 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction ot New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Oastingr, ete. Purifying 
Boxes and “Standard” Serubbers, Isbell’s Patent Self-Sealing Retort Doors, 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 


JAMESD. PERE, AE A eee ET SS BS CO., F, SEAVERNS. 
228 & 229 Produce H=xchange, New YoreE. 


Cable Address, ‘“‘PERKINS, NEW YORK.” Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


EIOW. W. LL. SCOTT, Prest. M. HH. TAYLOR, Vice-Prest. 





This Colliery is located at SCOTT HAYEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes, (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


FProiInttTs OF SHBIPMEnT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 


Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BENTUOUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY- 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It_is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi- 
tute for OL OR NAPHTHA. ONE GROSS TON will produce 


RRR Seite Hone af 19 Geatio: Bee, ) ( 750,000 Candle Feet of Gas, and 26 Bushels 


or 12,500 “ ss 60 ‘ equal to 


——e *  - “ee «J (of merchantable Coke weighing 900 Pounds 


This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon ome to above address. 











een earns 





J AMES & WILL] AM ‘WOOD, ‘The Standard Oil Company, 


REFINERS OF 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES. 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. ALSO MANUFACTURERS OF 


Proprietors of the BATHVILLE COLLIERIES (which produce the A Special Grade of Naptha for 


celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and Ges Companies 
other Collieries. This Firm offer FOR ENRICHING COAL CAS. 


Correspondence solicited, 


oT AND ARD Cc ANNELS, = 48 Huclid Avenue, Cleveland, Ohio. 


Unequaled as Gas Enrichers. | To Gas Companies. : 
Also, WEST FAIRMONT CAS COAL, of W.Va. recite penn NEHES to bur any amount 


under a stated pressure. Send for samples. 








= e . 2 ° . Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
Analyses, prices, and all furtber information furnished on application to Mai Bieta anecaceee 


Agency for U.S. Room 93, Nos, 2& 4Stone St, N.Y.City. © - Cmrsroxeme 


248 N. Sth Street, Phila,, Pa” _ 
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COKE CRUSHERS. GAS COALS. GAS COALS. 





Newburgh Orrel Coal and Coke Co. Tri 
STEAM, SMITHING DGS cos, LINN GAS COAL CO. 


Foundry and Crushed Coke. 
Home Office, 33 8. Gay Street, Baltimore, Md, 
CHAS: MACKALL, Gon. Mangr.. | Coal, Carefully Screened & Prepared for Gas Purposes. 


OFFER THEIR 


Shipping Wharves, Locust Point, Baltimore. 











Their Property is located in the Youghiogh Coal Basin, Irwin and Penn Stations on the 
The Despard Gas. Coal co, ait ppt cami, me on the mieiake River. 





MINERS AND SHIPPERS OF 


DESPARD GAS COAL, | Principal Office: 
A00 MATCPACETEENS OF 209 SsoUTH THIRD STREET, PHILA., PA. 
COrk: :E:. 


FPoints of Shipment: 
MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Ma, Pe=2usylvania Railroad Piers; Greenwich Wharves, Delaware 


OFFICE, 225 E. German St., “ « River; Pier No. 1 (Lower Side), South Amboy, N. J. 
ROUSSEL & HICKS)? 4, xng, } BANGS & HORTON, | 


AGENTS. 


A lat - Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


| Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
| From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City. 


FRANCIS H. JACKSON, Prest. EDMUND H. MCCULLOUGH, V.-Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 


Keller's banstble Coke Crasher. seicldieaeniasaiiain aeamee aia 


SIMPLE, STRONG, AND DURABLE. | PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
0. M, Keller, Sec. & Supt. Gas Lt.& Coke Co . Columbus, Ind. WATKINS (SENECA LAKE), N. Y. 


Correspondence Solicited. | 





























Since the commencement af operations by this Company its well-known 


King’s Treatise 00 Goal fas. Coal has been largely used by the Gas Companies of New England and the 


| Middle States, and its character is established as having no superior in gas- 
The most complete work on Coal Gas ever published. giving qualities, and in freedom from sulphur and other impurities. 


Three Vols. Bound, $30. | Principal Office, 224 South 3d St., Phila., Pa. 








WIM. HENRY WHITE, 
No. 32 Pine Street, - - - New York City- 


ENGINEER AND CONTRACTOR FOR THE 


Erection and Extension of Gas, Water, and Electric Light Works. 


SOLE REPRESENTATIVE OF THE 


McILHENNY REGENERATOR FURNACE PATENTS 
And the Martin Water Gas Process. 
Edison Incandescent and American Arc Electric Light Plants Installed. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 


Plans and Estimates Furnished. 
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GAS METERS. 





GAS METERS. 








GAS METERS. 





INTERNATIONAL--1876--EXHIBITION. 





The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CoO., 









Twelfth and Brown Streets Philadelphia Pa. No. 52 Dey Street, N.Y. City, and No. 75 North Clinton Street, Chicago, Ill. 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters forthe use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, 
Secretary, pro-tem. 


Signed—A. T. GOSHORN, 
Director General 


J. BR. HAWLEY, 
President 











Dry Gas Meters. 


With 40 years’ experience and the 
best facilities for manufacturing, 
is enabled to furnish reliable work 
and answer orders promptly. 


No. 


MANUFACTURER OF 


IN ASS ATT IS, USS, 


153 Franklin Street, Boston, Mass., 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


Pressure and Vacuum Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


Patent Cluster Lanterns for Street Illumination. 





250 & 252 
Pearl Street, 





JOHN HILLEN’S BROOKLYN GAS METER WORKS. 


MANUFACTURER OF 


BROOKLYN, 
N, ¥. 


IMPROVED GAS METERS 


REPAIRING OF METERS (of al] makers) a specialty. All defective riggs, © sr are replaced without extra 


charge. 


A guarantee is given with all work sent from this shop 


rite for Price List. 








SCciEN TIE IC BOOKS. 


We are prepared to furnish to Gas Managers, and others interested in 


books, at prices named : 


KING’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 
TECHNICAL GAS ANALYSIS. 
GAS CONSUMER’S GUIDE. $1. 
A GUIDE TO GAS LIGHTING. 40 cents. 


GAS MEASUREMENT AND GAS METER TESTING, by F. W. 
HARTLEY. $1.60 

GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 

A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Specia!] Relation to Illuminating, Heating, and Cooking 

Gas, by E. E. PERKINS. $1.25. 
HEAT, by THOMAS Box. 


eo 
$2.80. 


PRACTICAL TREATISE ON Sec- 


ond edition. $5. 


The above will be forwarded by 
We take especial pains in securing and forwarding any other Works that may be desired, upon 


above prices. 


receipt of order. 


A. M. 





All remittances should be made by check 


CALLENDER & CO., 42 Pine Street, New York. 





GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


COAL; ITS HISTORY AND USE, by PrRor. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by CoLBURN. 60 cents. 


THE GAS FITTER’S GUIDE, Showing the Principles and Prac- 
tice of Lighting with Coal Gas, by JOHN ELDREDGE. 40 
cents. 


— AND MANUFACTURING COAL GAS, HUGHEs. | 


THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
BUMPHREYS. $1. 


wares © FOR GAS ENGINEERING STUDENTS, by D. Lge, 
cents 
HOW TO MANAGE GAS, by F. WILMENS. Paper. 20 cents. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. SuGe. $1.40. 
DIGEST OF GAS LAW. $5. 


express, upon receipt of price. 


the topics treated of, the following 


| DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 


by GEO. LUNGE. New Edition. $12.50, 

A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 

GAS COMPANIES DIRECTORY. $3. 

GAS VERSUS ELECTRIC LIGHT. 50 cents. 

THE AMERICAN GAS Ba nag ama AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOONEY. $3. 

GAS ENGINE INDIC ATOR DIAGRAM, by W. E. AYRTON. 
Paper. 20 cents. 

ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50, 

TESTING PIPES AND PIPE JOINTS, by M. M. PATERSON. 
89 cents. 

DESIGNING WROUGHT AND CAST IRON 
ADAMS. Paper. ‘three parts, 60 cents each 

NOTES IN MECHANICAL ENGINEERING, by H. ADAMS. $). 

STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75. 


WORK, by H 


If sent by mail, postage must be added to 


, draft, or post office money order. 
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GAS METERS. GAS METERS. GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Agencies: 
177 Elm Street, Cincinnati. 
244 & 246 N. Wells Street, Chicago. 
S10 North Second Street, St. Louis. 
222 Sutter Street, San Francisco. 


Manufactoriecs: | GSAS Ss TO V7 Es. 
SUGG’S “STANDARD” ARGAND BURNERS, 
512 West 320 &., H. ¥. |  SUGG’S ILLUMINATING POWER METER, 
Arch & 22d Sts., Phila. | 


Wet Meters, with Lizar’s “Invariable Measuring”? Drum. 








EELME «& MeciILHENN Yr, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for-use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 








a” 





WM WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICK. Vice-Prest. 8. L. JONES, Sec. 8S. V MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER CO,, 


Successors to WW. Ww. GoonvDw in ck CoO. 


1012, 1014 and 1016 Filbert St., Phila., Pa. 142 Chambers St., New York City. 16 Dearborn, St., Chicago, llis. 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


Station Meters (square, cylinarcal, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus csmplete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


Coodwin’s Improved Lowe's Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 
Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed first-class in every particular. Orders filled promptly. 
G. B. EDWARDS, Manager, New York. S. S. STRATTON, Manager, Chicago. 








D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St., Albany, N.Y. 34& 36 West Monroe St., Chicago, Ill. 
STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETO. 
Also STAR GAS STOVSZES, RANGES, and HEATING STOVES. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (32 years) and personal supervision of every detail, we 
feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the State Inspector’s 
Banas, and will be fully warranted by us. Our Anoual and Calendar will be sent to Gas Companies upon application, 
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Gas into Electricity 
OTTO GAS ENGINES. 


Gas Companies are given by the Otto Gas Engine superior means 
for Production of Power and Electric Light. 


In Theory the Otto Gas Engine realizes 18 per cent. actual work out of number of heat units in fuel 
consumed, while the ordinary steam plants reach but 12 per cent. Im Practice a comparison.of cost in dollars 
and cents between gas and steam power stands as follows (the figures »clow being taken from actual experience): 


50-H.P. STEAM ENCINE AND BOILER, Running a Plant of | 50-H.P. OTTO GAS ENGINE, Running a Piant of Fifty 2000 


Fifty 2000-C.P. Arc Lamps 12 Hours. c.P. Arc Lamps !2 Hours. 
4,500 Ibs. Indiana nut and slack, at $1.30 per ton........... .... $293 9,200 cu. ft. gas, at 42 cts. per M. (for cost of gas see items below).. $3 86 
Engineer, one night, at $50 per month .....................22..- 1 67 Engineer not needed; engine is in care of Electrician or Supt...... pki 
‘Trimmer, 0: c day, at $40 per month... «05... ............2.205. 133 | Trimmer, one day, at $40 per month. ................. cc ceeecees 1 33 
Superintendent or Electrician, one day, at $50 per month......... 1 66 Superintendent or electrician, one day, at $50 per month.......... 1 66 
Waste, etc., one day, at $20 per year... ............ 20. e cece eee 05 | Waste, etc., one day, at $20 per year............ cece eee sence 05 
Water rent, one day, at $40 per year ....................- eee ees 11 Water rent dispensed with (cooling water used over and over)..... 
Wheeling coal and removing ashes, at $4 per week............... 58 Handling’ of coal included in cost ef gas..............0.seee0-eeee ydiaie 
100 pairs carbons, at $18.50 per 1000: ..............-... eee ee eee 1 85 | 100 pairs carbons, at $18.50 per 1,000 .......................008: 1 85 
One pint cylinder oi, at 60 cents per gallon...................... 07 | One pint cylinder oil, at 60 cents per gallon.... ..........-...... 07 
One quart engine and dynamo oil, at 50 cents per gallon.......... 13 One quart engine and dynamo oil, at 50 cents per gallon........... 13 
SRG co. Sn maa CURE Vet ok GREER ed ose ows eces vee $10 38 I i's 4a 0.6» « 0.4 RRs dire bck FE Saka S d0-da éa0% vee $8 95 


Expenses of depreciation, repairs, and interest omitted, being considered the same in both cases—though depreciation and repairs are much higher 
with steam on account of boiler and its appurtenances. Cost of gas in the holder we estimate for most of the Middle and Western Siates as follows : 
Coal, 30 cts.; labor, 20 cts.; purification, 2 cts.; total, 52 cts. ‘Less coke, 7 cts., and tar, 3 cts.; leaving net cost of gas 42 cts. The items of Superinten- 
dence and repairs, being paid for by the gas sold to consumers, need not be charged on extra output for gas engine consumption. Where the cost of gas 
is higher than here figured, coal for steam use will be found proportionally higher, and final figures of comparison show same amount of saving. 


Excess in Cost of Steam over Gas Power is thus $1.43, or nearly 16 per cent, 


Coal for getting up steam and banking fires is not included in above figures, and should be added, thus increasing rate of economy of gas power 
beyond that shown by our figures. 

Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
their example, to abandon Steam for Gas Power, and, by establishing special rates, make 


Gas Power the Leading Power ofr To-Day, 
AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 





“Otto Gas Engine Works,” 


SCHLEICHER, SCHUM™M & CO., 
151 Monroe St. (Kent Building), Chicago. 33d and Walnut Sts., Phila. 


NEW YORK AGENCY, 18 VESEY STREET. 


